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The overall aim of this thesis was to investigate the influence of contextual 
stress in the family on parental sensitivity to infants. Parental sensitivity indicates a 
caregiver’s capacity to meet the emotion co-regulation needs of their child and is 
essential for healthy socio-emotional development. Adult attachment representations, 
biological factors and child characteristics are known correlates and predictors of 
parental sensitivity, while socio-ecological contributions have been relatively less 
understood. This program of research examines both i) associations between 
contextual stress indicators and parental sensitivity within the concurrent caregiving 
environment (proximal correlates), and ii) the relevance of contextual stress exposure 
across preconception development for next-generation sensitivity (distal predictors). 
The first study was a meta-analytic review of contextual stress associations 
with maternal sensitivity, assessed using the Maternal Behaviour Q-Sort (MBQS), in 
infant observational studies. In this study, investigated stressors were almost all 
proximal to parenthood and cohered around three spheres: sociodemography, 
parenting stress and mental health. All stress indicators were negatively associated 
with maternal sensitivity. Small effects were found for associations with parenting 
stress and mental health indicators, and generally moderate effects for associations 
with socio-demographic indicators. Findings supported the proposition that in various 
contexts of proximal stress, maternal sensitivity to infant needs can be undermined.  
Data for the following two empirical studies were from the Australian 
Temperament Project (ATP), a three-generational prospective longitudinal cohort 
study. The first empirical investigation sought to disaggregate the parental sensitivity 
construct so as to examine vulnerability of sensitivity’s sub-components to stress 
within the caregiving-attachment environment. To do this, parental sensitivity, coded 
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using the Mini-MBQS, was factor analysed. Then, associations between sensitivity 
(global and factor scores) and 1) infant attachment; 2) indicators of contextual stress 
(financial strain, education level, marital status, family size, partner conflict, stressful 
life events); and, 3) mental health (depression, anxiety and stress symptoms) were 
examined. Four sensitivity factors emerged and were labelled: 1) Intrusion; 2) 
Attention; 3) Verbal Support; and, 4) Intolerance/criticism. Certain types of 
contextual stress were linked to sensitive caregiving, but only in particular domains. 
Financial strain was negatively associated with Attention, and may challenge parents’ 
capacity to remain focused on infant needs. Being married/engaged was positively 
associated with global sensitivity, Attention and Verbal Support, and might indicate 
an enhanced capacity for sensitivity via instrumental and emotional resources that 
support caregiving. Mild anxiety symptomatology was positively associated with 
global sensitivity and with low Intolerance/criticism, suggesting that a certain level of 
arousal or vigilance may be advantageous for attending to infant needs.  
The final study then aimed to address a knowledge gap about the relationship 
between distal stress exposures in the family-of-origin and subsequent parental 
sensitivity. The focal preconception phase was adolescence, a theoretically salient 
period for the development of caregiving. Parental sensitivity was coded using the 
Mini-MBQS global score and the four factors outlined above. Contextual stress in the 
Generation 1 (G1) family during Generation 2’s (G2) adolescence was indicated by 
G1 parental education; financial strain; single-parent housing; stressful life events; 
inter-parental conflict, divorce and parental mental illness. In linear multiple 
regression models, G1 inter-parental conflict during G2’s adolescence was positively 
associated with G2’s subsequent global sensitivity to their infants. Global sensitivity 
remained unaffected by all other distal exposures. G1 paternal and maternal education 
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were positively associated with G2 Verbal Support to infants, and G1 paternal 
education was positively associated with G2 Attentive behaviour to infants. Findings 
indicated overall resistance of parental sensitivity to distal stress exposure in the 
family-of-origin, and a positive effect of inter-parental conflict (at low levels) on later 
sensitivity.  
In all, findings provide early evidence to support the contention that 
contemporaneous contextual stress, at the low-risk community level, might affect a 
caregiver’s ability to remain open to infant needs. The program of research outlined 
here offers an important contribution to developing theory about where vulnerability 
to stress in the caregiving-attachment environment begins to emerge. Overall findings 
underscore the importance of proximal intervention and support for enhancing 
sensitivity in contexts of pressure or depleted psychological resources, and shape 





1.1 Background and Chapter Overview 
The quality of an infant’s early caregiving environment is a foundation for 
success across the life-course in diverse domains of physical and mental health, 
wellbeing, cognitive competence and economic participation (Siddiqi, Hertzman, 
Irwin, & Hertzman, 2012). Effective parental caregiving serves to regulate child 
emotion and promotes infant attachment security (Behrens, Parker, & Haltigan, 2011; 
Park, 2001; Pederson et al., 1990b), thereby laying foundations for socio-emotional 
competence across the life-course (Hazan & Shaver, 1994; Waters, Merrick, Treboux, 
Crowell, & Albersheim, 2000a). In contrast, ineffective caregiving can adversely 
affect a child’s developing capacity to regulate emotion (Behrens et al., 2011; De 
Wolff & van IJzendoorn, 1997; Posada et al., 2016), which can result in poor 
adjustment and ongoing maladaptive behavioural patterns that undermine functioning 
in various relational spheres across childhood, adolescence and adulthood (Brown & 
Wright, 2003; Carlson, 1998; Cassidy & Mohr, 2001). Given the potential to enhance 
caregiving sensitivity when it is deficient (Bakermans-Kranenburg, van Ijzendoorn, & 
Juffer, 2003; Moss et al., 2011), furthering public health awareness of the full range 
of possible barriers to effective parental caregiving will support research and 
intervention geared towards healthy child development.  
The current program of research specifically aims to add to a growing 
evidence base on the influence of contextual sources of stress on parental caregiving 
behaviour. Contextual stress is conceptualised in this thesis with reference to social 
causative (Conger, Conger, & Martin, 2010) and ecological systems frameworks 
(Bronfenbrenner, 1986), which attest to the impact of sociodemographic and 
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psychosocial variables on health and behaviour. These frameworks recognise the 
influence of ecological systems, including the ecology of the family, on human 
development (Sameroff & Seifer, 1983). A wealth of literature demonstrates the 
influence of contextual sources of stress in the family, such as economic hardship 
(Conger et al., 1992, 1993), stressful life events (Fröjd, Kaltiala-Heino, Pelkonen, 
Von Der Pahlen, & Marttunen, 2009), and parental psychological stress (Emmen et 
al., 2013; Newland, Crnic, Cox, & Mills-Koonce, 2013) on parenting practices. Less 
attention has been directed to the effects of contextual stress in the family on 
caregiving behaviour. This distinction is important, given that parenting practices are 
understood within a social learning and behavioural modelling framework (Patock-
Peckham, Cheong, Balhorn, & Nagoshi, 2001; Simons, 1990), whereas caregiving 
sensitivity is a response to the evolutionary goal of protecting and caring for a child 
(Solomon & George, 1996). This noted gap forms the basis of the current program of 
research, which will transpose social causative and ecological systems frameworks 
into the caregiving-attachment sphere to explore the effects of contextual stress on 
caregiving sensitivity.  
Caregiving is conceptualised in this thesis from a behavioural systems 
perspective (Solomon & George, 1996), which has been developed within attachment 
theoretical frameworks (Ainsworth, 1964; Bowlby, 1969). The central goal of the 
caregiving system is to keep a child close to the caregiver in circumstances of threat 
or danger: its adaptive function is protection of the young (Solomon & George, 1996). 
The caregiving system is goal-corrected, such that caregiving behaviours are adjusted 
in response to environmental feedback (Solomon & George, 1996). An environment 
of contextual stress potentially undermines a parent’s capacity to maintain attentional 
and emotional focus on their infant. These capacities are fundamental to effective 
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caregiving (Barrett & Fleming, 2011; Mileva-Seitz et al., 2011) and might be reduced 
by feelings of stress, depleted emotional resources or the pressure of competing 
demands that interfere with caregiving priorities. Contextual pressure theoretically 
diverts attention from the child to the self and destabilises the motivational structures 
that necessitate responsive, infant-oriented caregiving (Dix, 1991; Dix, Gershoff, 
Meunier, & Miller, 2004; Leerkes, 2010). This is explored further in Chapter Two. 
Growing evidence points to the impact of the social ecology on caregiving 
sensitivity (Belsky & Fearon, 2002; Deschênes, Bernier, Jarry-Boileau, & St-Laurent, 
2014; Lemelin, Tarabulsy, & Provost, 2006; Logsdon et al., 2015; Pereira et al., 2012; 
Pianta, Sroufe, & Egeland, 1989; Posada et al., 1999; Rochette & Bernier, 2014b; 
Tarabulsy et al., 2005; Mesman, van IJzendoorn, and Bakermans‐Kranenburg, 2012; 
Chaudhuri, Easterbrooks, and Davis, 2009; and Yaman, Mesman, van IJzendoorn, 
Bakermans-Kranenburg, and Linting, 2010). However, relative to other predictors of 
caregiving such as adult attachment representations and experiences of early trauma, 
socio-ecological contributions have been less understood. As such, there are calls for 
a deeper evidence-based understanding of ecological contributions to caregiving 
behaviour (Feeney & Woodhouse, 2016; Tarabulsy et al., 2005).  
While a growing body of evidence suggests that contextual stress variables 
account for a portion of the variance in parental caregiving, associations have been 
mostly cross-sectional and explored in the perinatal period (Booth, Macdonald, & 
Youssef, 2018). There are also reasons to suggest that contextual stress exposure in 
the family-of-origin during preconception maturation may be relevant to the 
subsequent capacity to care. Social causative studies (Conger et al., 1992, 1993) find 
that stress experienced in the family during adolescence is detrimental to adolescent 
adjustment. Stress exposure at this time might also affect the developing emotion 
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regulatory resources that are important for effective caregiving in the next generation 
(Feeney & Collins, 2001). In pathways to caregiving, adolescence is considered a key 
‘preconception’ phase of maturation, characterised by biological growth and shifting 
representations of self and other that can become implicated in later caregiving 
behaviours (Allen & Land, 1999; Allen & Miga, 2010; Booth et al., 2018; Sawyer et 
al., 2012). The current program of research will therefore explore the relevance of 
contextual stress exposure in both proximal (contemporaneous) and distal 
(adolescent) periods to caregiving sensitivity. The parent is regarded as a developing 
adult, with both past and present experiences that are likely relevant to their 
caregiving and quality of the relationship with their child (Solomon & George, 1996). 
The first purpose of this chapter is to provide a background to the behavioural 
systems approach to parental caregiving, which is a guiding theoretical framework of 
this thesis. The second purpose of this chapter is to outline the theoretical and 
empirical reasons to suggest that contextual stress may influence parental caregiving, 
in both proximal and distal periods. Processes of emotion regulation are treated as the 
key theoretical link between contextual stress exposure and caregiving behaviour. 
This thesis contends that, given the role of emotion regulation in parental caregiving 
behaviour, and the possible effects of stress exposure on emotion regulation, there are 
reasons to expect that contextual stress may affect the capacity to care. The studies 
that comprise this program of research are based on an intergenerational life-course 
approach to parental caregiving, given various bodies of research that attest to the role 
of preconception life factors on subsequent caregiving sensitivity (Vaillancourt, 
Pawlby, & Fearon, 2017; Verhage et al., 2016; Zeanah & Zeanah, 1989). As such, the 
influence of contextual stress in the family on parental caregiving is examined in both 
proximal and distal periods. This addresses a noted research gap with the aim of 
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enhancing public health frameworks for supporting individuals to be the best possible 
caregivers to their infant offspring. Detecting if and when experiences of stress 
undermine caregiving will inform precision and efficiency in the deployment of 
parenting support and intervention. 
1.2 Psychometric Approaches to Caregiving 
Parental caregiving has been operationalised across a diversity of both 
behavioural and representational domains (Mesman & Emmen, 2013; Schiborr, 
Lotzin, Romer, Schulte-Markwort, & Ramsauer, 2013). Constructs in the behavioural 
domain are typically quantified based on observed parent-infant interactions and 
include various conceptualisations of maternal sensitivity (Ainsworth, 1969; Pederson 
& Moran, 1995), synchrony (Feldman, 2007), emotional availability (Biringen et al., 
2000) and mutually responsive orientation (Kochanska, 1997). Constructs in the 
representational domain are thought to indicate internal working models, or cognitive 
templates, that inform ways of parental caregiving. These are generally assessed using 
qualitative interviewing techniques. Operationalisations of the representational 
substrates of caregiving include adult attachment representations (Bailey, Moran, 
Pederson, & Bento, 2007; Lindhiem, Bernard, & Dozier, 2011; Verhage et al., 2016; 
Ward & Carlson, 1995) and various forms of ‘mentalizing’, which involves both the 
cognitive capacity to take the perspective of others, and the emotional capacity to 
experience and regulate self- and other-emotions in a non-defensive way (Schiborr et 
al., 2013). Mentalizing constructs include mind-mindedness (Meins et al., 2012), 
reflective functioning (Fonagy & Target, 1997; Slade, 2005) and parental meta-
emotion (Gottman, Katz, & Hooven, 1996).  
The current program of research is concerned with caregiving at the 
behavioural level. Its focal operationalisation of caregiving is parental sensitivity, a 
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construct developed within early attachment theoretical frameworks (Ainsworth, 
1979). Brief attention will be given to attachment theory to contextualise the purpose 
and function of parental sensitivity. Attachment theory recognises that when infants 
experience a potent emotional state, such as fear, distress or excitement, they tend to 
signal to their caregiver for a response. Signals may be physical (reaching or 
crawling), verbal (crying or speaking) or visual (using eye gaze). Collectively these 
are ‘attachment signals’ (Ainsworth & Bell, 1970). Infant attachment behaviour is 
classified according to four main patterns: secure, anxious-avoidant, anxious-
ambivalent (or resistant) (Ainsworth, Blehar, Waters, & Wall, 1978) and disorganised 
(Main & Solomon, 1990). When under stress or following separation from their 
caregiver, infants in secure attachment relationships tend to use primary attachment 
strategies (proximity seeking and contact maintenance) to have their emotion 
regulatory needs effectively and efficiently met by their caregiver (Ainsworth et al., 
1978). Infants in avoidant relationships tend to use distancing strategies such as gaze 
and proximity avoidance (George & Solomon, 2008). Infants in ambivalent 
relationships desire contact with their caregiver, but typically find it ineffective in 
down-regulating heightened emotion (Ainsworth et al., 1978). Infants in disorganised 
attachment relationships display incoherent, confused and ineffectual behaviours in 
the place of organised attachment signals, indicating a collapse in the attachment 
system such that both infant and caregiver lack a cohesive repertoire for navigating 
co-regulation in times of need (Main & Solomon, 1990). Disorganized attachment is 
most typically elicited by frightened or frightening behaviours on the part of the 
caregiver, which in turn compound upon the child’s fear (Main & Solomon, 1990).  
A body of evidence suggests that secure attachment relationships are optimal 
for ongoing socio-emotional development; avoidant and ambivalent attachment 
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relationships, while adaptive, tend to index higher risk of socio-emotional adjustment 
problems; and, disorganised attachment is typically maladaptive, signalling risk for 
relational and adjustment difficulties and psychopathology (Cassidy, Jones, & Shaver, 
2013; Groh, Fearon, van IJzendoorn, Bakermans‐Kranenburg, & Roisman, 2017; 
Madigan, Atkinson, Laurin, & Benoit, 2013; Sroufe, 2005). 
Parental sensitivity is defined as a caregiver’s ability to perceive, accurately 
interpret and adequately respond to the attachment-based signals of their child 
(Ainsworth, Blehar, Waters, & Wall, 1978a). Caregiver-infant interaction patterns 
shape the quality of the attachment relationship over time. For example, avoidant 
attachment relationships are thought to indicate a learned pattern of suppression of 
distress whereby caregivers tend to dismiss negative emotional states (George & 
Solomon, 2008), and ambivalent attachment strategies tend to form when caregiving 
behaviour is inconsistent or unpredictable over time (Benoit, 2004). Secure infant 
attachment behaviours reflect a learned reliance on the caregiver’s ability to provide 
comfort and protection, and support exploration, at the appropriate times (George & 
Solomon, 2008). Parental sensitivity has been found to predict more than 40% of the 
variance in parent-infant attachment at the secure versus insecure classification level 
(Pederson, Bailey, Tarabulsy, Bento, & Moran, 2014). The construct of parental 
sensitivity is often situated in intergenerational narratives in the caregiving-
attachment literature and as such has been examined as an outcome of adult 
attachment representations (van IJzendoorn, 1995; Verhage et al., 2016) and as a 
predictor of infant attachment behaviour in both fathers (Ijzendoorn & Wolff, 1997; 
Lucassen et al., 2011) and mothers (De Wolff & van IJzendoorn, 1997). 
Adult attachment representations are cognitive working models that inform 
parental caregiving behaviour (Coppola, Vaughn, Cassibba, & Costantini, 2006; 
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Haltigan et al., 2014; Liang et al., 2015; Mills-Koonce et al., 2011; Oyen, Landy, & 
Hilburn-Cobb, 2000; van IJzendoorn, Kranenburg, Zwart-Woudstra, van Busschbach, 
& Lambermon, 1991) and subsequently predict infant attachment security (Pederson, 
Gleason, Moran, & Bento, 1998; Verhage et al., 2016). Attachment representations 
have been at the centre of theorised predictive pathways to maternal sensitivity 
(Verhage et al., 2016; Ward & Carlson, 1995). Nevertheless, seminal meta-analytic 
findings show that around 12% of the variance in maternal sensitivity has been 
explained by adult attachment representations (van IJzendoorn, 1995), indicating that 
much is unknown about its natural history. In intergenerational studies of attachment, 
the ‘transmission gap’ is noted as the phenomenon whereby adult attachment 
representations strongly predict infant attachment security, yet maternal sensitivity 
does not fully mediate the association between these two constructs (Verhage et al., 
2016). More recently, ecological factors have been examined in intergenerational 
studies in an attempt to narrow this transmission gap (Tarabulsy et al., 2005; Verhage 
et al., 2018). 
Restricting attention to adult attachment as the key causal predictor of parental 
sensitivity theoretically constrains sensitivity to be equivalent across offspring, as a 
caregiver’s own attachment representations (that is, the attachment representations 
they hold in regards to their own early caregiving experiences) tend to remain stable 
between offspring (Barbaro, Boutwell, Barnes, & Shackelford, 2017). However, 
caregiving-attachment relationships are unique to the dyad, illuminating the impact 
that nonshared ecological variance must have on these patterns of interaction (Barbaro 
et al., 2017). Siblings do not always share the same type of attachment relationship 
with their caregiver (O'Connor & Croft, 2001; Van IJzendoorn et al., 2000), i.e., one 
sibling might have a secure attachment relationship while another might have an 
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insecure attachment relationship with the same caregiver. This highlights the need to 
appreciate nonshared variance across separate attachment relationships with the 
caregiver. Importantly, contextual factors including maternal education and 
depression are shown to moderate the mediating effects of caregiver sensitivity in the 
intergenerational transmission of attachment (Tarabulsy et al., 2005); thus, variations 
in the family ecology must be appreciated when examining pathways from adult 
attachment to parental sensitivity (Verhage et al., 2016; 2018) and indeed from 
parental sensitivity to infant attachment. 
1.3 Development and Function of the Caregiving Behavioural System 
Caregiving behaviour can be thought of as effective if it down-regulates child 
emotion during times of distress and supports exploration during times of non-distress 
(George & Solomon, 2008; Marvin, Cooper, Hoffman, & Powell, 2002). An effective 
caregiver provides a ‘secure base’ from where they support their child’s exploration: 
they delight in their child, watch over their child and enjoy with their child (Marvin et 
al., 2002). When the child’s attachment system is activated, an effective caregiver will 
provide a ‘safe haven’ in which they protect and comfort their child and re-organise 
the child’s feelings of distress: that is, they assist in the child’s emotion down-
regulation (Marvin et al., 2002). Various factors from a caregiver’s own life history 
and parenting context may shape their capacity for effective caregiving.  
The caregiving behavioural system is proposed to have developmental roots in 
early life relational experiences, when internal working models of self and other are 
forming within the context of early attachment relationships (George & Solomon, 
2008). The internal working model is a dynamic cognitive structure that guides a 
person’s expectations of and responses to others in close relationships (Zeanah & 
Anders, 1987). Internal working models are updated in response to changing 
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circumstances, relationships and reflective skills (Bowlby, 1982; Solomon & George, 
1996). This flexibility in working models is important for ensuring that the caregiving 
behavioural system remains goal-corrected (such that it supports the child’s 
exploration and protection from distress at appropriate times) in the face of a 
changing environment (internal or external). An important premise of this thesis is 
that a climate of stress or demand might interfere with the extent to which a caregiver 
is able to efficiently and accurately goal-correct their caregiving responses to meet 
infant co-regulation needs. This idea is explored further in the studies presented in 
Chapters Two and Four.  
Distinguishing between caregiving at the representational and behavioural 
levels is important for the purposes of developmental enquiry: the representational 
substrates of caregiving, which develop across preconception maturation and 
subsequently inform caregiving behaviour, can be indicated both during 
preconception and in the context of parenthood. The behavioural indices of 
caregiving, which necessarily require the presence of an infant in the dyadic system, 
can only be assessed upon making the transition to parenthood. To the extent that 
internal working models are dynamic and open to change, caregiving representations 
may evolve across the transition to parenthood in response to changes in relationships 
(i.e., the introduction of a new infant into the dyadic system) or behavioural and 
cognitive resources (which might be variously affected by concurrent contextual 
circumstances) (Bowlby, 1982).  
Adolescence is theorised to be a particularly important stage in the developing 
capacity to care (Allen & Land, 1999; George & Solomon, 2008). This is a key 
‘preconception’ phase of maturation (Patton et al., 2018), during which shifting 
representations of self and other might inform subsequent caregiving experiences and 
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behaviours (Allen & Land, 1999; Allen & Miga, 2010; Macdonald et al., 2018; 
Sawyer et al., 2012). During adolescence, the cognitive strategies implicated in future 
attachment and caregiving relationships are refined: the developing adolescent hones 
a clearer cognitive differentiation between self and other, so that they transcend from 
an understanding of the self as a receiver of care to identification as a potential giver 
of care (Allen & Land, 1999; Arnett, 2000). This coincides with entry into the 
preconception phase. An individual’s readiness to care in the next generation is 
thought to be based on self-assessment representational models of whether they have 
the skills and competencies to protect a child (Solomon & George, 1996).  
There are theoretical reasons to suggest that stress exposure in the family-of-
origin during adolescent maturation might be relevant to the emerging capacity to 
care because of possible effects on the developing templates that inform how to 
negotiate self and other roles in close relationships. That is, family stress exposure 
might affect caregiving at the representational level by undermining the integrity and 
flexibility of internal working models about self and other, through processes of 
impaired emotion regulation. A child learns how to regulate emotion through 
socialization and observation in their family context (Morris, Silk, Steinberg, Myers, 
& Robinson, 2007; Shipman et al., 2007; Shipman & Zeman, 2001). When 
adolescents distance themselves from this observational learning, they might be more 
vulnerable to reverberating family stress in a context of a fragile or fledgling capacity 
to self-regulate emotion, particularly if parental support resources are lacking due to 
family stress (Crouter, Bumpus, Maguire, & McHale, 1999; Forehand, Biggar, & 
Kotchick, 1998).  
In a context of stress, individuals tend to resort to processes and behaviours 
that are self-oriented (Dix et al., 2004; Epley, Keysar, Van Boven, & Gilovich, 2004). 
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When the goal is to protect the self, capacity is reduced for other-oriented skills such 
as perspective taking (Galinsky, Ku, & Wang, 2005). It is possible that these patterns, 
compounded by the developmental tendencies of adolescents to turn away from 
parental support and regulation (Allen & Miga, 2010; Arnett, 2000), might shape the 
developing caregiver’s templates of self and other in favour of self-orientation. A 
depleted overall capacity for other-orientation may undermine the emotional and 
motivational substrates that are necessary for effective caregiving in the next 
generation (Dix et al., 2004). Several scenarios are proposed to illustrate possible 
pathways in the developing caregiving capacity from preconception to parenthood: 
i) Robust working models of self and other: the caregiving system develops 
adaptively and functions well upon transitioning to parenthood, even if 
there are stressors or problems;  
ii) Fragile working models of self and other: development of the caregiving 
system is not fully adaptive, yet is receptive to being strengthened within a 
non-stressful transition to parenthood. A context of dyadic or contextual 
stress will however pose risk to effective caregiving behaviour; and  
iii) Maladaptive working models of self and other: the caregiving system 
develops maladaptively and there is little chance of transitioning to 
optimal parental sensitivity in dyadic interactions, as the individual 
remains self-oriented. 
1.4 Stress, Emotion Regulation and the Capacity to Care 
Processes of emotion regulation represent a key theoretical link between stress 
exposure and caregiving behaviour, both for proximal (concurrent) scenarios (Bariola, 
Gullone, & Hughes, 2011; Dix, 1991) and distal (developmental) pathways 
(Vaillancourt et al., 2017). Caregiving behaviour is an important indicator of a 
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person’s capacity to regulate emotion, as it functions to co-regulate dyadic emotion in 
times of stress (Cassidy, 1994; Feeney & Woodhouse, 2016; Jahromi, Putnam, & 
Stifter, 2004; Solomon & George, 1996). Sensitive caregiving depends on an effective 
balance in attention and investment between demands on the caregiver and protection 
of the child (Feeney & Woodhouse, 2016; Solomon & George, 1996). A caregiver 
should theoretically be able to regulate their own emotional state in order to then help 
their child manage different states of arousal (Allen & Miga, 2010; Bariola et al., 
2011; Dix, 1991; Feeney & Woodhouse, 2016). 
Emotion regulation can be thought of as both a biological (Del Giudice, Ellis, 
& Shirtcliff, 2011; Gonzalez, Jenkins, Steiner, & Fleming, 2012) and a psychological 
substrate of parenting (Dix et al., 2004; Lomanowska, Boivin, Hertzman, & Fleming, 
2017). It comprises internal and external mechanisms that work to initiate, maintain 
and regulate the experience and expression of emotions (Morris et al., 2007). Emotion 
regulation informs a person’s deployment of attention, changes in cognitions, and 
modulation of responses (Gross, 1998) and in these ways is directly relevant to the 
capacities that necessitate caregiving sensitivity (Ainsworth, 1969; Gonzalez et al., 
2012).  
Contemporaneous sources of stress in the parenting ecology might undermine 
caregiving sensitivity by depleting the attentional and emotional resources necessary 
for infant co-regulation (Dix et al., 2004). While this could theoretically happen for 
any caregiver whose proximal demands exceed their resources, there are reasons to 
expect that effects of proximal stress on caregiving behaviour might differ depending 
on the caregiver’s preconception history of family stress exposure. One possibility is 
that effects of proximal stress on caregiving will be lesser for those with a 
preconception history of family stress. Preconception stress in the family might buffer 
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individuals with experience in negotiation of emotion regulation in a context of 
pressure (Laursen & Hafen, 2010; Nelson, O'Brien, Grimm, & Leerkes, 2014). This 
idea is explored further in the study presented in Chapter Five. Alternatively, the 
effects of proximal stress on caregiving might be heightened in individuals with a 
preconception history of stress, as singular or cumulative stress experiences might 
affect the emotion regulatory capacities implicated in subsequent caregiving such that 
caregiving in a context of proximal stress becomes challenged.  
There is evidence that differential susceptibility to stress is explained by 
biological variables, which may be present from birth (genetic contributions) (van 
IJzendoorn, Bakermans-Kranenburg, & Mesman, 2008) or may be shaped by stress 
exposure across the life-course (epigenetic and hormonal contributions) (Mileva-Seitz 
et al., 2011). Some caregivers are more robust to stress than others in light of genetic 
characteristics. For example, dopaminergic genotypes can buffer the effects of daily 
stressors on parental sensitivity (van IJzendoorn et al., 2008) and the serotonin 
transporter genotype has been linked to maternal responsiveness, with gene-
environment interaction effects observed in mothers who experienced early childhood 
stress (Mileva-Seitz et al., 2011). Experiences of childhood stress are thought to 
destabilize the functioning of biological systems that characterize the effective 
emotion regulation requisite for sensitive caregiving in a context of stress 
(Vaillancourt et al., 2017). A well-resourced, supportive environment in early life 
shapes the stress response system by way of enhancing effective self-control and 
executive function (Blair & Raver, 2016). In a low-resourced, unpredictable 
environment, the stress response system shapes brain development in favour of high 
reactivity and poor executive function (Blair & Raver, 2016).  
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Biologically, stress refers to chronic activation of the body’s physiological 
response systems (Read & Grundy, 2012). The extent of this activation is contingent 
on environmental factors (e.g., the number and scale of adverse life events 
experienced) and also psychological factors (that is, how the individual appraises 
these events) (Read & Grundy, 2012). Allostasis is the adaptive process by which the 
body maintains physiological stability in the context of changing environmental 
demands (Read & Grundy, 2012). Prompt and efficient allostasis, involving a 
successful stress response, is associated with better health (Goldman, Turra, Glei, Lin, 
& Weinstein, 2006; Karlamangla, Singer, & Seeman, 2006; Read & Grundy, 2012). 
Maturing in an environment of adversity can result in deficits to the stress response 
system such that physiological stability in the face of environmental demands 
becomes challenged (Taylor, Lerner, Sage, Lehman, & Seeman, 2004). Given 
evidence that maternal cortisol reactivity (a biological indicator of stress response 
functioning) is associated with maternal sensitivity to infants (Thompson & 
Trevathan, 2008), it is plausible that developmental exposures that have the potential 
to shape stress responses will be relevant to next-generation caregiving sensitivity. 
There is evidence that experiences from early life can be more relevant to 
stress responses than the effects of current depression and perceived stress (Tyrka, 
Price, Marsit, Walters, & Carpenter, 2012). For example, low levels of childhood 
parental care have been associated with atypically attenuated cortisol responses in 
adults (a hormonal marker implicated in emotion regulation) and these effects hold 
over and above the influence of current perceived stress and depression (Tyrka et al., 
2012). Adverse early life experiences (childhood maltreatment and inconsistency of 
caregiving) are significantly associated with subsequent maternal insensitivity, via 
hypothalamic-pituitary-adrenal (HPA) function (a biological pathway) and executive 
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function (a neuro-cognitive pathway) (Gonzalez et al., 2012). Childhood maltreatment 
can predispose individuals to stress reactivity, which then becomes exacerbated by the 
stress of parenting and undermines maternal sensitivity to infants (Pereira et al., 
2012). While early life stress experiences have been the subject of research attention, 
though, less is understood about the possible relevance of stress exposure in the 
preconception period of adolescence on subsequent caregiving.  
There is also evidence that differential susceptibility to stress is accounted for 
by trait-based differences (Bartley & Roesch, 2011; Espejo et al., 2011; Leger, 
Charles, Turiano, & Almeida, 2016). More specifically, different personality traits 
(openness; agreeableness; extraversion) have been differentially associated with 
caregiving representations (Lannert, Levendosky, & Bogat, 2013) and there is 
evidence that personality traits (conscientiousness and openness) interact with 
environmental stress (exposure to inter-personal violence) to predict maternal 
caregiving representations (Lannert et al., 2013). Because dispositional characteristics 
can influence divergent stress responses (Leger et al., 2016), individual differences 
that indicate a capacity to self-regulate might be relevant to caregiving. Personality 
traits might therefore represent inner resources that moderate any effects of 
preconception stress exposure on later caregiving. Certain traits can indicate a 
dispositional proclivity to be either self- or other-oriented, which qualifies a key 
motivational substrate of caregiving behaviour.  
Various studies have examined pathways between psychosocial stress 
exposure in the family during adolescence and subsequent emotion regulation 
difficulties in adolescence and emerging adulthood. Buehler and Gerard (2013) report 
longitudinal findings indicating that cumulative family stress in adolescence 
(indicated by risk related to socioeconomic status, parents’ psychological health, 
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marital quality and parenting) is associated with adolescent internalising and 
externalising problems and lower academic achievement. Steeger, Cook, and Connell 
(2017) found that stressful life events in the family during adolescence increased the 
risk of subsequent adolescent psychopathology. In their study, associations between 
stressful family life events and adolescent internalising and externalising problems 
were moderated by heightened adolescent cortisol responses. For adolescents with 
higher compared to lower cortisol reactivity, higher levels of stressful family life 
events were associated with greater problem behaviours, and lower levels of stressful 
family life events were related to fewer problem behaviours (Steeger et al., 2017). 
Exposure to stressful life events during adolescence may also mediate the effects of 
earlier stress exposure during childhood on subsequent mental health problems 
(Fergusson, Woodward, & Horwood, 2000). Wadsworth and Berger (2006) examined 
prospective associations among family stress, coping, stress reactivity, and 
psychological symptoms in a sample of low-income adolescents. Controlling for prior 
psychological symptoms, poverty-related family stress predicted adolescents’ 
anxious/depressed and aggressive behaviour eight months later. In that sample, 
coping interacted with initial psychological symptoms and stress reactivity to predict 
changes in adolescents’ symptoms over time (Wadsworth & Berger, 2006). 
As outlined earlier, emotion regulation can be thought of as both a biological 
and a psychological substrate of caregiving behaviour. The findings reported above 
offer evidence that adolescent maturation in an ecology of family stress can affect 
subsequent emotion regulation, with both biological (e.g. cortisol reactivity) and 
psychological (e.g. coping mechanism) variables contributing to mechanistic 
pathways. Importantly, evidence suggests that family stress exposure during 
adolescence can also have ‘sleeper effects’ that present later, in early adulthood. In a 
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longitudinal study, family risk, indicated by parental divorce, inter-parental conflict, 
maternal physical health, maternal depression and mother-adolescent relationship 
problems, was associated with offspring internalising and externalising problems six 
years later during early adulthood (Forehand et al., 1998). Forehand et al. (1998) 
interpret this delayed effect by suggesting that while adolescents might initially have 
sufficient resources to cope with family stress, deteriorating resources over the longer 
term, alongside possibly attendant behaviours such as association with deviant peers, 
might result in later adjustment problems. However, given that this study design did 
not frequently measure symptoms at short intervals in the interim (only at the six-year 
follow-up), earlier indicators of onset might have been missed.  
While the risk of ongoing emotion regulation difficulties arising from 
adolescent maturation in a family ecology of stress has been well understood, it 
remains unclear whether psychosocial stress in the family during adolescence will 
affect the capacity for subsequent caregiving sensitivity (a theoretical outcome of 
emotion regulation and other-orientation). An evidence base is needed to detect 
whether contextual stress in the family ecology during adolescence, as distinguished 
here from direct maltreatment, trauma or deprivation, represents risk to the 
subsequent capacity to co-regulate dyadic emotion in times of stress. 
At different stages in the life-course, socioeconomic factors can signify social 
constellations of risk, or interact with causal factors from earlier life stages that 
represent biological or psychological constellations of risk (Kuh, Ben-Shlomo, Lynch, 
Hallqvist, & Power, 2003). While the scope of the current program of research is 
restricted to contributions to caregiving sensitivity from sources of stress that are 
explicitly socio-ecological, predictive pathways to parental sensitivity are likely 
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characterised by an interaction of social, psychological and biological factors from 
early life, pre-conception and concurrent to parenthood. 
1.5 Research Rationale and Thesis Outline 
Theories of social causation have been developed within the context of 
intergenerational studies on human development. Existing literature on longitudinal 
(usually two-generation) family stress processes typically examines Generation 1 
factors as predictors of Generation 2 outcomes in childhood and adolescence. The 
current program of research aims to build on findings from these models by exploring 
family-of-origin predictors of the Generation 2 capacity to cultivate a healthy 
developmental track for infants in the third generation.  
Seminal longitudinal, intergenerational studies on child development (Conger 
& Elder Jr, 1994; Fergusson & Horwood, 2001; Silva, 1990) investigate social 
causative and ecological systems processes but they are not typically developed 
within attachment-caregiving frameworks. This thesis addresses an opportunity to 
understand social causative/ecological systems processes involved in parental 
caregiving within a multi-generational sample, drawing on data from Australia’s first 
prospective three-generation cohort study: the Australian Temperament Project 
(ATP). The ATP is a 35-year population health study that has gathered rich data on 
diverse markers of socio-emotional development from its main cohort of offspring, 
Generation 2 (G2) and from their parents, Generation 1 (G1). The ongoing ATP 
Generation 3 (ATPG3) study offers an opportunity to investigate intergenerational 
factors implicated in parental caregiving to the third generation.  
An increasing public health emphasis on pre-conception care (Freda, Moos, & 
Curtis, 2006; Frey, Navarro, Kotelchuck, & Lu, 2008; Posner, Johnson, Parker, 
Atrash, & Biermann, 2006; Siddiqi et al., 2012) aims to prevent intergenerational 
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transmission of health risk through the identification and modification of biomedical, 
behavioural, and social risks to health outcomes (Johnson et al., 2006). Pre-
conception frameworks sit within a life-course approach to health promotion, which 
recognises that health is a product of multiple factors experienced across the lifespan 
and can be transmitted across generations (Johnson et al., 2006). Pre-conception 
frameworks integrate preventative support into various healthcare encounters across a 
woman’s reproductive years from menarche to menopause (Freda et al., 2006; 
Johnson et al., 2006) and to some degree into men’s healthcare encounters to prepare 
men for fatherhood and support the health of their female partners (Frey et al., 2008). 
Given the potential to support intergenerational transmission of health from pre-
conception, the current program of research will explore the relevance of contextual 
stress to parental sensitivity in the distal (preconception) period as well as the 
proximal (contemporaneous) period. If maturing in a context of family stress 
influences next-generation parental caregiving, pre-conception support could 
potentially mitigate intergenerational cycles of vulnerability. A comprehensive 
understanding of the factors that promote or detract from the capacity to care is 
needed to support developing individuals to become the best possible caregivers in 
the next generation. 
The purpose of this thesis was to transpose a social causative/ecological 
systems framework into the caregiving-attachment sphere to explore the influence of 
specific sources of contextual stress, experienced both in the concurrent caregiving 
ecology and also in the family-of-origin during preconception maturation, on 
caregiving sensitivity to infants. This program of research aims to build a clear 
evidence base around the influence of theoretically informed socio-ecological 
contributions to caregiving behaviour by testing direct effects of both distal and 
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proximal contextual stress variables on parental sensitivity. The use of an 
intergenerational life-course methodology intends to enhance existing knowledge 
about the developmental factors relevant to parental caregiving, and the time points at 
which support and intervention may be most worthwhile. 
Three studies comprise the current program of research and collectively 
address the research objectives outlined above: 
(1) A meta-analytic review of contextual stress associations with maternal 
sensitivity, assessed using the Maternal Behaviour Q-Sort (MBQS), in infant 
observational studies (presented in Chapter Two) 
(2) A factor analytic study disaggregating the Mini-MBQS parental sensitivity 
construct, with subsequent investigation of associations between parental 
sensitivity domains and indicators of proximal contextual stress (presented in 
Chapter Four) 
(3) A series of regression analyses exploring associations between indicators of 
distal contextual stress in the family-of-origin and subsequent parental 
sensitivity, with a series of moderation analyses exploring (i) whether traits 
that are theoretically involved in emotion regulation and other-orientation 
moderate relationships between distal stress and subsequent caregiving and (ii) 
whether the effects of proximal stress on sensitivity are moderated by distal 
stress exposure (presented in Chapter Five).  
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CHAPTER TWO 
Contextual Stress and Maternal Sensitivity: A Meta-analytic Review of Stress 
Associations with the Maternal Behaviour Q-Sort in Observational Studies 
2.1 Chapter Overview 
This chapter presents the first study of this thesis: a meta-analytic review of 
contextual stress associations with maternal sensitivity, assessed using the Maternal 
Behaviour Q-Sort (MBQS), in infant observational studies. As discussed in the preceding 
chapter, the effects of contextual stress on parenting practices have been extensively 
documented (Conger et al., 1992, 1993; Kwon & Wickrama, 2014; Lee, Wickrama, & 
Simons, 2013; Newland, Crnic, Cox, & Mills-Koonce, 2013; White, Liu, Nair, & Tein, 
2015). The study presented here responds to calls for further attention to be given to effects 
of contextual stress on caregiving sensitivity (Feeney & Woodhouse, 2016; Tarabulsy et al., 
2005). Representations of the stress ecology in parenting and developmental literature 
include financial strain, reduced knowledge and opportunities that arise from low education 
and young parental age, and a diminished capacity to manage daily demands in a context of 
stress or mental health problems (Belsky, 1984; Berry & Jones, 1995; Conger & Donnellan, 
2007). While a growing body of attachment-caregiving literature has explored the effects of 
similar variables, effect sizes across studies tend to be equivocal and are often drawn from 
cross-sectional study designs. Due to the expense of collecting the observational data 
necessary for coding parental sensitivity, many studies have drawn from small samples. 
While valuable, there are inherent weaknesses in smaller studies and findings must be 
interpreted with caution unless data are aggregated. Without prior aggregated assessment of 
effects, how relevant the social ecology is to parental sensitivity had not been well 
understood.  
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This study is published in Developmental Review under the title “Contextual stress 
and maternal sensitivity: a meta-analytic review of stress associations with the Maternal 
Behavior Q-Sort in observational studies” (Booth, Macdonald, & Youssef, 2018). This paper 
was prepared in accordance with the guidelines prescribed by the journal. Appendix A 
provides information regarding each author’s contribution to the paper, and Appendix C 
provides information on journal permissions pertaining to sharing of pre-prints. 
Supplementary tables can be found at the end of this chapter. Presented below is the accepted 
pre-print of the manuscript. 
2.2 Abstract 
Maternal sensitivity is a modifiable determinant of infant attachment security and a 
precursor to optimal child development. Contextual stressors undermine sensitivity, but 
research was yet to be synthesized. We aimed to identify i) types of stress associations 
analyzed in studies of maternal sensitivity and ii) the strength of effects of various stress 
factors. A systematic search identified all studies that used the Maternal Behavior Q-Sort 
(MBQS) to code sensitivity in dyadic observations and that reported a coefficient for MBQS 
associations with contextual stress. Identified stressors cohered around three spheres: 
sociodemography (maternal education, family income, composite SES, maternal age and 
cohabitation status); parenting stress (perceived maternal stress related to parenting); and 
mental health (specifically maternal internalizing symptoms). Seven meta-analyses 
(combined ns range 223-1239) of a subset of 30 effects from 20 articles, and a multi-level 
meta-analysis (N=1324) assessed aggregated correlations with sensitivity. Significant mean 
effects emerged in expected directions, whereby all stress indicators were negatively 
associated with sensitivity. Small effects were found for associations with parenting stress 
(r=-0.13) and mental health indicators (r=-0.12). Generally moderate effects were found for 
associations with socio-demographic indicators (range r=-0.12 to r=0.32). Emerging findings 
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support the proposition that in various contexts of stress, maternal sensitivity to infant needs 
can be undermined. Implications and research directions are discussed. 
Keywords: maternal sensitivity; Maternal Behavior Q-Sort; socio-economic status; contextual 
stress; psychosocial risk; mother-infant interaction 
2.3 Background 
Maternal sensitivity is a critical determinant of healthy infant development (Moran, 
Forbes, Evans, Tarabulsy, & Madigan, 2008). It predicts infant attachment security (Bailey, 
Redden, Pederson, & Moran, 2016; Bernier, Bélanger, Tarabulsy, Simard, & Carrier, 2014; 
De Wolff & van IJzendoorn, 1997; Moran, Pederson, Pettit, & Krupka, 1992; Pederson et al., 
1990b; Posada, Carbonell, Alzate, & Plata, 2004; Whipple, Bernier, & Mageau, 2011b), 
thereby laying foundations for socio-emotional competence across the life-course (Hazan & 
Shaver, 1994; Waters, Merrick, Treboux, Crowell, & Albersheim, 2000b). Sensitivity is also 
relevant to a broad range of other offspring outcomes including executive function (Bernier, 
Carlson, Deschênes, & Matte-Gagné, 2012; Bernier, Carlson, & Whipple, 2010; Rochette, 
2014); behavior problems (Bordeleau, Bernier, & Carrier, 2012; Niccols & Feldman, 2006); 
sleep quality (Bordeleau et al., 2012); and, body mass index (Wendland et al., 2015; 
Wendland et al., 2014). Maternal sensitivity is a behavioral indicator of a caregiver’s capacity 
to evaluate the type of care required by their child (Solomon & George, 1996) and involves 
the ability to perceive accurately and respond appropriately to the child’s attachment-based 
signals (Ainsworth et al., 1978). Infants who experience sensitive caregiving develop 
confidence in their caregiver’s emotional availability and responsiveness (Belsky & Fearon, 
2002). When sensitivity is deficient, offspring in both infancy and preschool periods are at 
heightened risk of socio-emotional adjustment problems (Behrens et al., 2011; De Wolff & 
van IJzendoorn, 1997; Posada et al., 2016). The predictive role of maternal sensitivity in 
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child development is well understood (De Wolff & van IJzendoorn, 1997), but less is known 
about what predicts sensitivity.  
To date, theorized predictive pathways to maternal sensitivity have centred on the role 
of adult attachment representations assessed by the Adult Attachment Interview (Bailey et al., 
2007; Lindhiem et al., 2011; Verhage et al., 2016; Ward & Carlson, 1995). Yet, meta-
analysis indicates that as little as 12% of the variance in maternal sensitivity is explained by 
the AAI (van IJzendoorn, Juffer, & Duyvesteyn, 1995), suggesting that more is unknown 
than known about the natural history of maternal sensitivity. Other evidence links child 
characteristics (Atkinson et al., 1999; Mills-Koonce et al., 2007) and biological or hormonal 
variations (Bakermans-Kranenburg & IJzendoorn, 2008; Gonzalez et al., 2012) to variation in 
maternal sensitivity. However, while associations are statistically significant, effect sizes are 
generally small. Important emerging evidence points to the potential impact of the social 
ecology on maternal sensitivity (Belsky & Fearon, 2002; Deschênes, Bernier, Jarry-Boileau, 
& St-Laurent, 2014; Lemelin, Tarabulsy, & Provost, 2006; Logsdon et al., 2015; Pereira et 
al., 2012; Pianta, Sroufe, & Egeland, 1989; Posada et al., 1999; Rochette & Bernier, 2014b; 
Tarabulsy et al., 2005). In her seminal studies, Mary Ainsworth (1967) brought early 
attention to the relevance of socioeconomic conditions and stress when discussing the living 
conditions of mothers who were unable to provide high quality care. It has since been 
empirically recognized that prolonged or acute stress exposures in the family environment 
can indeed undermine sensitivity (Belsky & Fearon, 2002; Pianta et al., 1989). In the most 
recent revision of the Handbook of Attachment, Feeney and Woodhouse (2016) draw a link 
between parental sensitivity and the family stress model – a process model in which 
socioeconomic pressure undermines parenting quality (Conger & Donnellan, 2007). They 
direct attention to evidence of relationships between low socioeconomic status (SES) and 
parental sensitivity in studies by Mesman, Oster, and Camras (2012), Chaudhuri, 
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Easterbrooks, and Davis (2009) and Yaman, Mesman, van IJzendoorn, Bakermans-
Kranenburg, and Linting (2010) in which parental sensitivity tends to be lower in minority 
than majority groups as a consequence of low SES and stress related to ethnic minority 
status. However, no-one to date has systematically reviewed this literature, and Feeney and 
Woodhouse (2016) call for a deeper evidence-based understanding of ecological (or 
contextual) contributions to parental caregiving behavior. 
 To address this gap, the focus of the current review is the impact of contextual stress 
on maternal sensitivity. While we acknowledge the likelihood of transactional relationships 
between factors, for current purposes, we distinguish contextual contributions from 
representational, biological/hormonal and child contributions. We adopt a Bronfenbrennarian 
language, whereby individuals operate within and are influenced by their broader “socio-
ecological systems” (Bronfenbrenner, 1986). Ecological risks associated with parenting 
practices are extensively documented (Conger et al., 1992, 1993; Kwon & Wickrama, 2014; 
Lee, Wickrama, & Simons, 2013; Newland et al., 2013; White, Liu, Nair, & Tein, 2015). In 
contrast, less attention has been paid to the ecology of caregiving sensitivity. This distinction 
is important, given that parenting practices are understood within a social learning and 
behavioral modelling framework (Patock-Peckham et al., 2001; Simons, 1990), whereas 
caregiving sensitivity reflects an underlying affectional bond and dispositional response to 
the evolutionary goal of protecting and caring for a child (Solomon & George, 1996). 
Maternal sensitivity is primarily conceptualized within attachment and caregiving behavioral 
systems theory in which it is an indicator of the balance between self-regulation and 
regulatory support of a developing infant (Feeney & Woodhouse, 2016; Solomon & George, 
1996). 
Importantly, maternal sensitivity is modifiable through intervention, with outcomes as 
profound as enhancement of child attachment security (Bakermans-Kranenburg et al., 2003; 
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Moss et al., 2011) and reductions in internalizing and externalizing problems (Moran, 
Pederson, & Tarabulsy, 2011). The potential for modification has prompted calls for 
investigations that identify barriers to sensitivity, and in particular consideration of stress or 
adversity within the familial ecology (Feeney & Woodhouse, 2016; Hyunjeong, Young-Joo, 
Hosihn, & Gyeong-Ae, 2008; Posada, 2013; Tarabulsy et al., 2005). Without prior 
aggregated assessment of effects, how relevant the social ecology is to parental sensitivity 
has not been well understood. Due to the expense of collecting the observational data used to 
code sensitivity, many studies in this area have drawn from small samples. While valuable, 
there are inherent weaknesses in smaller studies and findings must be interpreted with caution 
unless data are aggregated. Given the critical role of optimal sensitivity in a child’s early life, 
these associations warrant meta-analytic investigation. 
In the current review, we deconstruct representations of the stress ecology in extant 
literature. These include financial strain, reduced knowledge and opportunities that arise from 
low education and young parental age, and a diminished capacity to manage daily demands in 
a context of stress or mental health problems (Belsky, 1984; Berry & Jones, 1995; Conger & 
Donnellan, 2007). Our guiding proposition is that contextual stress is negatively linked to 
sensitive caregiving. When contextual stress-demands contemporaneously compete with 
caregiving goals, parental sensitivity is potentially challenged in a way that it is not for 
parents in more ‘optimal’ circumstances. Theoretical discussion of why contextual stress 
might be relevant to sensitive caregiving has been minimal (Feeney & Woodhouse, 2016; 
Solomon & George, 1996) and this review seeks to stimulate research interest in this area.  
2.3.1 Operationalization of maternal sensitivity. 
We concentrate on a single operationalization of the sensitivity construct, which 
evolved from Mary Ainsworth’s (1969; 1964; 1967) seminal naturalistic observations of 
maternal behavior in Uganda and Baltimore. The Maternal Behavior Q-Sort (MBQS) 
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(Pederson et al., 1990b) is an observational coding instrument that was developed with 
specific reference to the original Ainsworth sensitivity scale, which defines sensitivity as a 
caregiver’s ability to perceive, accurately interpret and adequately respond to the needs of the 
infant (Ainsworth et al., 1978). Building upon this, the MBQS adapted Ainsworth’s rather 
“global” impressions of sensitivity by very precisely quantifying what caregivers explicitly 
do in interactions with their infant (Posada, 2013). Using q-sort methodology, it weights the 
psychological significance of specific caregiving behaviors in a contingent, interactional 
context (Posada, 2013). Because of this particular methodology, and based on the especially 
extensive training process demanded of reliable coders, the MBQS provides highly 
standardized indices of sensitive caregiving that are theoretically translatable across contexts.  
There is clear evidence that the MBQS is a strong predictor of infant attachment 
security (Behrens, Hart, & Parker, 2012; Moran et al., 1992; Pederson et al., 2014) and it has 
been found to explain more than 40% of the variance in attachment at the secure versus 
insecure classification level (Pederson et al., 2014). The MBQS can be reliably coded from a 
relatively short observation time (e.g., 20 minutes in a lab setting) in comparison with the 
original Ainsworth observations of up to several hours, yet generates an indicator of parental 
behavior that is functionally comparable to that determined by infant therapists (Moran et al., 
1992). The MBQS is one of the most widely used sensitivity assessments in contemporary 
research: at least 90 published studies worldwide have empirically used a version of the 
MBQS across at least 13 countries, and there is demonstrated cross-cultural validity in 
MBQS sensitivity (Ekmekci et al., 2015; Emmen, Malda, Mesman, Ekmekci, & IJzendoorn, 
2012; Posada et al., 2002).  
In examining contextual stress associations with sensitivity, we elected to centre the 
investigation around a literature representing a single cohesive operationalization of maternal 
sensitivity. We aimed to provide a clear evidence base centred on a measure with 
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demonstrated practicability in the research sphere and appealing translation potential. The 
MBQS exemplifies these qualities, as reflected by its widespread use in recent literature. It 
lends itself to high reliability and validity indices as it is often coded from videotaped 
interactions and subsequently rated by multiple coders who are trained under standardized 
requirements.  
Our inquiry was focused on the potential for contextual pressure to undermine 
sensitivity at the behavioral level more readily than, for example, the representational level. 
The MBQS is especially appropriate as it was specifically designed to account for the 
caregiver’s ability to attend to infant cues in a context of competing demands. This is 
important for the study of contextual stress associations because an ecology of stress will 
theoretically affect caregiver capacity to effectively divide attention and motivation across 
self-oriented and infant-oriented priorities.  
2.3.2 The impact of stress on parental sensitivity. 
Developmental models in this area typically place maternal interactive behavior (e.g., 
sensitivity) in a mediating role between parental or contextual characteristics and child 
development (Tarabulsy et al., 2005). The assumption here is that parent-child interaction 
quality is the most relevant proximal factor for child development, and that for contextual 
factors to influence child development they must first impact on parental behavior (Tarabulsy 
et al., 2005). Stress or adversity in the social ecology might undermine sensitive parenting on 
a cognitive level because when negative emotion (e.g., stress or anxiety) is activated as a 
result of adversity, parents appraise parenting events differently (Dix, 1991). On an affective 
level, when stress demands are high, parents may be unable to activate the child-oriented 
emotions that motivate effective caregiving (Dix, 1991).  
Emotion regulation is an underlying theme here and involves the processes by which 
individuals influence which emotions they experience, when they experience them, and how 
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they express them (Gross, 1998). Emotion regulation underscores a person’s deployment of 
attention, changes in cognitions, and modulation of responses (Gross, 1998). In the context of 
caregiving, emotion regulation involves parents’ awareness and understanding of their own 
emotions; their appraisal of the effects their emotions will have if expressed; and their control 
of emotions (Dix, 1991). These factors map on to important features of the maternal 
sensitivity construct. A goal central to sensitive caregiving is co-regulation of child emotions 
(Feeney & Woodhouse, 2016; Jahromi et al., 2004; Solomon & George, 1996) but a 
caregiver must first be able to self-regulate before they can regulate the emotions of the other 
(Feeney & Woodhouse, 2016). In a caregiving ecology in which there is stress or adversity, 
this emotion regulatory capacity might be challenged. 
Sensitive caregiving promotes effectively balanced attention sharing between the 
demands of stress to the self (parent) and protection of the other (child) (Feeney & 
Woodhouse, 2016; Solomon & George, 1996). Attachment theory proposes that self-focused 
emotions (in the place of infant-focused emotions) interfere with sensitive caregiving because 
they can lead caregivers to withdraw from their child or respond intrusively (Feeney & 
Woodhouse, 2016). Caregiving is one of several competing motivational systems (e.g., 
attachment, affiliative and exploratory systems), and the balance that a parent strikes between 
these systems is affected by the demands made of them by their socio-ecological context 
(Dix, 1991; Solomon & George, 1996). In contexts of ecological stress where competing 
demands are heightened, emotional and attentional resources available for optimal caregiving 
might be compromised. Evidence shows that when mothers are depressed, for example, they 
experience fewer child-oriented emotions and concerns with a shift towards more self-
oriented emotions (Dix et al., 2004); mothers with more infant-oriented goals demonstrate 
higher sensitivity in responding to infant distress than mothers with more self-oriented goals 
(Leerkes, 2010). 
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While it is noted that maternal sensitivity is conceptualized as a distinct construct 
from parenting, it is plausible that the ecological (or contextual) stress factors examined in 
the developmental and parenting literature will also impact on sensitivity (Feeney & 
Woodhouse, 2016). In particular, family stress model approaches to parenting behavior 
(Conger et al., 1992, 1993) highlight the links between socioeconomic adversity and 
parenting stress processes that increase parental emotional distress and undermine optimal 
child development (Conger & Donnellan, 2007). In this literature sociodemography 
encompasses low maternal and paternal education; low family income; low occupational 
status; young maternal age and single cohabitation status and is linked to family relationship 
problems and mental health risk (Conger et al., 1992, 1993; Conger & Donnellan, 2007; 
McLoyd, 1990; Newland et al., 2013). These inter-related contextual stress domains are also 
theoretically linked to caregiving sensitivity through an affective process model in which the 
level of balance achieved between motivational behavioral systems (e.g., attachment, 
caregiving, sexual etc.) is partly a function of socio-ecological stress demands (Dix, 1991; 
Dix et al., 2004). In optimal circumstances, these systems operate in harmony and are even 
complementary but under stress, they may compete for system resources. For example, a 
caregiver’s own adult attachment needs (a separate motivational system) might compete with 
the availability of their caregiving resources for infant needs. Co-existing systems may be 
concurrently or sequentially compromised by diversion of attention to contextual needs. With 
respect to the caregiving system in particular, low SES poses a risk to a parent’s capacity for 
contingent (i.e. sensitive) interactions with their child because of a preoccupation with 
environmental stressors (Crittenden & Bonvillian, 1984; Dix, 1991). However, empirical 
attention to the (often speculative) link between SES and caregiving sensitivity has been 
sparse (Tarabulsy et al., 2005). Measures of SES are often treated as controls rather than as 
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having theoretical relevance in their own right (Conger & Donnellan, 2007). In this review 
we shift attention to SES as a central predictor of maternal sensitivity.  
Maternal education too is a consistently important indicator of the parenting ecology 
(Bee et al., 1982; Brody & Flor, 1998; Cabrera, Fagan, Wight, & Schadler, 2011; Garai et al., 
2009) and has been linked to the capacity to be emotionally available (Biringen et al., 2000). 
There is evidence that maternal education might uniquely be related to the capacity for 
sensitive parenting in ways that other socioeconomic factors are not. Education level is 
related to attentional capacity (Gómez-Pérez & Ostrosky-Solís, 2006) and attention to infant 
cues is essential for maternal sensitivity (Pederson, Moran, & Bento, 2015). The social 
context of low education might index competing attentional demands such as financial 
pressure (Conger et al., 2010; Lochner & Moretti, 2004; Machin, Marie, & Vujić, 2011; 
Rauer, Karney, Garvan, & Hou, 2008). Also, high education status can act as a buffer against 
the effects of stress in the family (Almeida, 2005; Bee et al., 1982; Grzywacz, Almeida, 
Neupert, & Ettner, 2004), indicating a resilience to demands that might otherwise represent a 
vulnerability to the capacity for sensitive caregiving. 
Similarly, young maternal age at child birth is likely to contribute to sensitivity for 
several reasons. Adolescent parenthood often happens in an adverse psychosocial climate that 
does not support an optimal parenting capacity (Barret & Robinson, 1981; Biello, Sipsma, & 
Kershaw, 2010; Neville & Parke, 1997; Tarabulsy et al., 2008). Young parental age is 
frequently accompanied by low SES (Bunting & McAuley, 2004; Jaffee, Caspi, Moffitt, 
Belsky, & Silva, 2001), heightened life stress, emotional unpreparedness to parent, and a lack 
of knowledge regarding child development (Barret & Robinson, 1981; Belsky, 1984; Biello 
et al., 2010; Elster, McAnarney, & Lamb, 1983; Neville & Parke, 1997). Differences in 
sensitivity according to maternal age might be a function of these related psychosocial stress 
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factors and potentially by the demands of competing developmental roles for young mothers 
(the self: parent versus the other: child) (Dix, 1991).  
Orientation to the child’s needs is also threatened when mothers have mental health 
problems. A literature search (Hyunjeong et al., 2008) analysing the maternal sensitivity 
construct identified maternal depression, stress and anxiety as three key contextual ‘negative 
affecting factors’ that undermine sensitivity. Maternal mental illness is thought to divert 
attention from the child to the self, undermining the motivational structures that underlie 
supportive child-oriented parenting behavior (Dix, 1991; Dix et al., 2004). A parent’s own 
perceptions of the stress that arises from the environmental demands of parenting is also 
relevant here (Anthony et al., 2005; Rodgers, 1998) and includes the appraisal of whether 
caregiving demands surpass available resources (Pereira et al., 2012).  
2.3.3 Aims and scope of this study. 
Maternal sensitivity profoundly affects child development. Adult attachment is a key 
antecedent, but it only partly explains the variance in quality of maternal responsiveness. 
While stress in the family ecology has been widely studied, the impacts of contextual stress 
factors specifically on maternal sensitivity are not yet understood. We systematically review 
observational studies that report associations between contextual stress factors and maternal 
sensitivity coded using the Maternal Behavior Q-Sort (MBQS). A series of meta-analyses 
then explores the strength of emerging associations in order to understand the aggregated 
effects of various contextual factors that are theoretically relevant to caregiving behavior. We 
ground a timely theoretical discussion around the ecology of caregiving on the focal 
behavioral indicator of maternal sensitivity, and focus on a single exemplar 
operationalization of sensitivity at the interactive behavioral level. The objective of this 
review was to provide a theoretical framework and initial evidence base to justify broader 
inquiry. We aim to answer the following questions: in observational studies assessing 
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sensitivity using the Maternal Behavior Q-Sort, (i) What contextual stress factors have been 
analysed in studies of maternal sensitivity?, and (ii) How strong are the associations between 
various contextual stress factors and maternal sensitivity? 
2.4 Method 
2.4.1 Measurement of maternal sensitivity. 
The Maternal Behavior Q Sort (MBQS) is an observational coding instrument based 
on Q-methodology used to assess maternal sensitivity in dyadic interactions. Versions of the 
MBQS have been developed for infants (Pederson et al., 1990c) and more recently pre-
schoolers (Pederson, Moran, & Bento, 2004). The MBQS can be used to code observations 
from both in-home and lab settings and is often applied to video-taped observational data.  
Key behavioral indicators of maternal sensitivity coded by the MBQS include: 
accurate reading of and response to infant signals; synchronous interactions that revolve 
around infant tempo and mood-state; scaffolding of infant attention and exploration; 
attending to the infant in a context of competing demands; realistic expectations about infant 
emotion regulation; and, the ability to accept infant behavior even if it is not consistent with 
parental wishes (Pederson, Moran, & Bento, 1999).  
The MBQS must be coded by trained observers. Training typically involves two to 
three days of structured observation, discussion and practice with an experienced expert. 
After further practice a coder should then demonstrate inter-rater reliability with a trained 
expert (typically consistency of 0.80 or higher).  
Using the standard long-form MBQS (90 items) (Pederson et al., 1999; Pederson et 
al., 1990a), observers sort items into nine groups of 10 items each based on how closely the 
items describe the parent under observation (a ranking system from most unlike to most like 
the parent). This generates a description of behavior (a sort) which is then correlated with a 
criterion sort that represents the ‘prototypically sensitive’ parent. The correlation between 
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these two descriptions is the parent’s sensitivity score, which can vary from -1 (least 
sensitive) to +1 (prototypically sensitive). A short-form (Mini-MBQS; 25 items) (Moran, 
Pederson, & Bento, 2009; Tarabulsy et al., 2009) was adapted from the original so as to be 
less time-consuming yet well suited to providing a global measure of sensitivity. The MBQS-
Mini includes items from the long-form that indicated the lowest and highest levels of 
sensitivity on the original 9-point scale, and items that were significantly associated with 
infant attachment classifications of secure or disorganized (Tarabulsy et al., 2009). Reliability 
and validity of the Mini-MBQS have been demonstrated against the long-form (Tarabulsy et 
al., 2009). 
2.4.2 Data sources. 
We conducted a systematic literature search of the following databases in August 
2017 following PRISMA guidelines (Moher, Liberati, Tetzlaff, & Altman, 2009): PsycINFO, 
CINAHL Complete, MEDLINE Complete, EMBASE, SCOPUS, Cochrane Library and 
Google Scholar. Search terms were variations of ‘Maternal Behavior Q-Sort’ or ‘Maternal 
Behavior Q-Set’ with appropriate truncation and were designed to retrieve all studies that 
empirically used the MBQS (see supplementary Table S2.1). We did not include terms 
pertaining to contextual stress factors because these are variously conceptualized and often 
included in analyses as control variables. Screening all MBQS articles guaranteed inclusion 
of all relevant studies. Search criteria were restricted to English language, human, peer-
reviewed articles where possible. We conducted the Google Scholar search without the peer-
review restriction so as to assess grey literature. This search revealed that conference 
presentations, dissertations and other unpublished MBQS literature came almost exclusively 
from the same groups as those contributing to the peer-reviewed pool and this grey literature 
therefore did not provide a noteworthy additional contribution of target data. We did not 
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apply publication date limits for any databases. A total of 823 articles were retrieved. After 
duplicate removal (n=132), 691 articles remained for screening.  
2.4.3 Study selection. 
We determined relevant articles by title, abstract and full text screening as necessary. 
We included articles for review if: i) the study used the MBQS to code sensitivity in an 
observational study; and, ii) a coefficient representing a contextual stress association with 
MBQS data was reported. Contextual stress factors were regarded as any possible indicators 
of the caregiving ecology theoretically implicated in sensitivity behavior because of their 
potential to exert a stress response. This excluded representational factors (adult attachment 
states of mind); infant characteristics (such as temperament); and biological markers (such as 
cortisol or genotype).  
2.4.4 Data extraction. 
We extracted and tabulated recruitment and sample characteristics from all articles 
meeting inclusion criteria (N=29). A standardized data table was used to extract and collate 
information from included studies. Based on the data collected from studies and through 
consensus by all authors, studies were organized into themes that reflected different 
indicators of the stress ecology: maternal age, maternal education, income, composite SES, 
absence of the infant’s father from the home (cohabitation status of infant’s parents), 
maternal internalizing symptoms and parenting stress.  
2.4.5 Screening for meta-analysis eligibility. 
Much of the published literature comes from three key Canadian labs (Western 
Ontario; Montreal and Quebec City) and it was sometimes unclear whether separate articles 
were drawing from distinct or common samples. To clarify, we contacted researchers from 
these labs who independently confirmed cases of overlapping samples. Meta-analyses were 
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conducted when there were two or more independent effect sizes per contextual stress 
variable. 
We developed a decision hierarchy to filter studies for meta-analytic synthesis. If 
overlapping samples reported an association between MBQS data and the same stress 
variable in multiple publications, we excluded surplus associations in the following order: i) 
if the reported coefficient of the association was adjusted; then ii) if there was an analysis that 
drew from a larger sample size. 
We extracted standard effect sizes (Pearson’s r) from all but one of the eligible papers 
but converted effects to Pearson’s r where necessary using standard formulas (Borenstein, 
Hedges, Higgins, & Rothstein, 2005). Associations were ineligible for meta-analysis if a 
single clear coefficient was not reported and if coefficients were reported for disaggregated 
MBQS subscales or factors only. 
If multiple coefficients were reported in a single study for the same contextual stress 
variable, we retained the effect that was most consistent with other variables. For example, 
one study reported effects between maternal sensitivity and both unipolar and bipolar 
depression diagnoses, so we retained the unipolar effect because it was most consistent with 
other internalizing indicators across studies. 
Data on sample size, effect size, effect type, p value, and study/sample information 
for conducting sensitivity analyses was independently extracted by two researchers for 100% 
of studies (AB 100%; JM 50% and GY 50%). 
A total of 20 articles reporting 30 suitable effect sizes were eligible for aggregation in 
the series of meta-analyses, with data derived from 14 independent samples. 
2.4.6 Data analysis. 
Meta-analyses were conducted using the Metafor package v1.9.8 (Viechtbauer, 2010) 
in R software v3.3.1 (R Core Team, 2015) using inverse variance weighting (Viechtbauer, 
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2010) and included random effects to account for study heterogeneity. We tested for 
between-study heterogeneity using the I2 statistic, which gives a percentage estimate of the 
amount of total variability in effect size estimates that can be attributed to heterogeneity 
among the true effects (Viechtbauer, 2010), although we caution over-interpretation of this 
statistic given the small number of effects in this study. The presence of publication bias was 
assessed by employing Egger’s test for publication bias (Egger, Smith, & Phillips, 1997) 
where appropriate (Higgins & Green, 2011), and through visual inspection of the funnel plot 
from each meta-analysis.  
We conducted sensitivity analyses to determine whether the overall meta-analytic 
effects were influenced by specific characteristics of the included studies or decisions made 
by the research team. In sensitivity analyses we retained the following conditions: mean 
infant age 6 months; unadjusted effect size; stress indicator measured as antecedent to 
maternal sensitivity; MBQS observation time 20 minutes; MBQS intra-class correlation 
(inter-rater reliability) .80; MBQS 90-item (long form) used; and study did not draw from 
targeted risk sample. Sensitivity analyses could only be conducted if there were two or more 
studies remaining after exclusion according to these conditions (e.g., two studies in the 
‘maternal education’ theme reported an inter-rater reliability at the desired level of .80 and 
one did not). Given these requirements, the number of domains on which possible sensitivity 
analyses could be conducted was restricted. 
Finally, we performed a meta-analysis in which the socioeconomic indicators 
(maternal education, family income and composite SES) were combined to compare the 
overall aggregated effect of the socioeconomic climate on sensitivity against the effects of its 
disaggregated components. This aggregation comprised 15 effects from 12 studies, 
representing associations between sensitivity and all socioeconomic indicators. To account 
for the clustered nature of the data (i.e., studies contributing multiple effects from the same 
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sample) we used a robust variance meta-analysis with small sample adjustment (Hedges, 
Tipton, & Johnson, 2010; Tipton, 2015) using the Robumeta package v1.8 (Fisher, Tipton, & 
Hou, 2016) and examined the sensitivity of the obtained meta-analytic effect to variations in 
the assumed within sample correlation between different effects from the same sample. 
2.4.7 Interpretation of effect sizes. 
When interpreting our findings, we focus on the meta-analytic effect size r of 
included associations for each aggregate analysis. We follow Cohen’s (1992) guidelines for 
the interpretation of effect sizes whereby r of 0.1 = small, 0.3 = moderate and 0.5 = large.  
2.5 Results 
2.5.1 Identified contextual stress factors. 
We identified a range of effects reported in the eligible literature that represented 
indicators of the social ecology theoretically relevant to caregiving behavior. These 
contextual stress factors cohered around three main clusters: indicators of the 
sociodemographic ecology (specifically maternal education, family income, composite SES, 
maternal age, and absence of the infant’s father from the home), perceived parenting stress, 
and maternal internalizing symptoms (specifically unipolar depressive and anxiety 
symptoms). 
The PRISMA chart (Figure 1) detailing the study selection process indicates the large 
number of articles (n=46) that were excluded based on the criterion that they did not report a 
coefficient for any association between sensitivity and contextual data. Many of the studies 
that reported eligible associations (N=29) did so in preliminary analyses only, typically 
















































Figure. 2.1. Selection process of articles for inclusion in review and meta-analyses.  
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2.5.2 Characteristics of included studies. 
See Figure 2.1 for details of study selection. A total of 29 articles met inclusion 
criteria. Included studies were published between 1990 and 2017 and comprised a range of 
sample sizes (n=12 to n=379) and demographic types. The majority of studies drew from 
Canadian samples (N=21), with others from USA (N=2), Singapore (N=2), Colombia (N=1), 
China (N=1), South Africa (N=1) and Israel (N=1). See Table 2.1 for a comprehensive 
summary of recruitment and sample details including recruitment process, participation 
criteria, sample size, parent and infant gender composition, parent and infant age, and 
demographic information. Table 2.2 presents a summary of study predictors, outcomes, and 
findings of analyses that tested associations between maternal sensitivity and stress 
indicators.  
Three studies sampled only at-risk participants (where risk was denoted by adolescent 
motherhood, low infant birth weight, or infant developmental delay). The samples in a further 
two studies comprised both high-risk and low-risk subgroups; one of these classified 
adolescent mothers as high risk compared to adult mothers, and one classified presence of 
depression/bipolar diagnosis as high risk compared to no diagnosis). The majority of studies 
drew from samples that were not characterized by any of the risk factors above.  
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Table 2.1 
Recruitment and sample characteristics of included articles (N=29). 
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Toronto & 
Hamilton  
For participation in 
IKFP subsample (Kids, 
Families and Places 
intensive sample): 
English-speaking 
mother; newborn weight 
>1500g; two or more 
children <4 years old 



















two or more 
children <4 
years old 














infants with gestational 
age 37 weeks and birth 
weight 2.5kg; 5-
minute neonatal 
APGAR score 9 
111 NR NR 6 NR NR NR 
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12 M= categorical 
score 4.04 
(SD=1.6) (4 = 
$60,000 - 































(< $20,000 to > 
$100,000) 
M=15 years 
(SD = 2.4) 
NR 










term pregnancy; infants 
with no physical or 
mental disability; infant 
between 12-24 months 
of age; mother 
employed outside the 
home; child cared for by 
grandmothers for >10 
hrs/week 






6,000 – 10,000 






































based on birth 
records 
provided by 
Ministry of the 
Interior 
Dyads living in either of 
two large Arab cities in 
northern Israel; healthy 
infants born 36 weeks’ 
gestation and weighing 
2500g at birth 




















Note. NR = Not Reported. 
*Included for meta-analysis 
**All income reported in Canadian dollars unless otherwise specified 






Overall study predictors and outcomes, and findings specific to contextual stress association (N=29 studies). 
Study Predictors/ moderators/ 
covariates 
Outcome/s  Contextual stress indicator/s   Reported findings specific to contextual 
association with maternal sensitivity (MBQS) 







Maternal depressive symptoms  Sensitivity sig. associated with depressive 
symptoms at 10 months (r=.26, p<.05) 
Sensitivity not sig. associated with depressive 
symptoms at 4 months (r=.04, ns) 
Bernier et al. 
(2010) 
* 
Pregnancy, delivery and 
neonatal factors; maternal 
psychological distress 
MBQS Maternal age; maternal education; 
paternal education; family income;  
maternal psychological distress 
 Sensitivity sig. associated with maternal 
education (r=.29, p<.01), paternal education 
(r=.29, p<.01), family income (r=.37, p<.001) 
and psychological distress (r=-.21, p<.05) 





Adult attachment (AAI); 
romantic attachment 





Maternal education  Sensitivity sig. associated with maternal 
education (r=.21, p<.05) 
Bernier et al. 
(2014) 
MBQS; sleep Sleep; infant 
attachment security; 
infant theory of mind; 
infant executive 
functioning 







mindedness; MBQS; child 




SES  Sensitivity sig. associated with SES (r=.28, 
p<.001) 
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Study Predictors/ moderators/ 
covariates 
Outcome/s  Contextual stress indicator/s   Reported findings specific to contextual 
association with maternal sensitivity (MBQS) 





MBQS; NCATS Maternal age;  
cohabiting with father;  
maternal education; maternal 
employment; number of people 
living in house 
 Sensitivity not sig. associated with maternal age 
(r=.37, ns), education (r=.45, ns), cohabitation 
(r=-.02, ns), maternal employment (r=.38, ns) or 
the number of people living together in the 









Children’s sleep at 
preschool age 
Family income;  
maternal education 
 Sensitivity sig. associated with family income 











Maternal age; maternal parenting 
stress; maternal education; paternal 
age; paternal education; family 
income; maternal relationship 
satisfaction (Dyadic Adjustment 
Scale); maternal psychiatric 
symptoms; maternal psychosocial 
maladjustment 
 Sensitivity sig. associated with maternal age 
(r=.20, p<.01), maternal education (r=.22, 
p<.01), paternal education (r=.20, p<.01), 
family income (r=.24, p<.01) 
Sensitivity not sig. associated with maternal 
parenting stress (r=-.03, ns), paternal age 
(r=.07, ns), maternal Dyadic Adjustment Scale 
total (relationship satisfaction) (r=-.01, ns), 
maternal Psychiatric Symptoms Index total 
(r=.01, ns), or maternal psychosocial 





MBQS Toddlers’ word 
learning, imitation and 
instrumental helping 
Income; parental education  Sensitivity not sig. associated with income 
(r=.24, ns) or parental education (r=.25, ns) 
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Study Predictors/ moderators/ 
covariates 
Outcome/s  Contextual stress indicator/s   Reported findings specific to contextual 







Perceptions of infant 
emotion; MBQS 
Romantic relationship quality 
(Marital Relationship Scale; MRS); 
intimate partner aggression (IPA) 
 Sensitivity sig. associated with MRS: 
Ambivalence subscale (12 months) (r=-.23, 
p<.05), MRS: Love subscale (24 months) 
(r=.39, p<.01), MRS: Ambivalence subscale (24 
months) (r=-.30, p<.01), IPA during pregnancy 
(24 months) (r=-.28, p<.01) 
Sensitivity not sig. associated with MRS: Love 
subscale (12 months) (r=.16, ns), MRS: Conflict 
subscale (12 months) (r=-.05, ns), MRS: 
Conflict subscale (24 months) (r=-.02, ns), IPA 
during pregnancy (12 months) (r=-.40, ns), IPA 
year before pregnancy (12 months) (r=.00, ns), 
IPA 1st year postpartum (12 months) (r=.05, ns), 
IPA year before pregnancy (24 months) (r=-.12, 




Family SES; child sex; 
siblings; MBQS; MRO 
Similarity in MBQS 
(mothers) and MRO 
(fathers) 
Family SES  Sensitivity sig. associated with family SES 
(r=.37, p<.001) 
 





cortisol levels  
Infant cortisol levels Maternal depression; ethnicity  Sensitivity not sig. associated with maternal 











Psychosocial risk  Sensitivity sig. associated with psychosocial risk 
(r=-.32, p<.01) 
Logsdon et al. 
(2015) 
* 
Maternal depression MBQS; AMSS; 




Maternal depression  Sensitivity not sig. associated with unipolar 
depression diagnosis (r=-.12, ns) (converted 
effect); sensitivity scores lower in women with 
bipolar than unipolar depression or control 
group 
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Study Predictors/ moderators/ 
covariates 
Outcome/s  Contextual stress indicator/s   Reported findings specific to contextual 
association with maternal sensitivity (MBQS) 









security (AQS); PSI 
Maternal age; maternal education; 
family SES 
 Sensitivity not sig. associated with SES (r=.38, 
ns), maternal education (r=.24, ns) or maternal 








Maternal education;  
maternal parenting stress; maternal 
age; income;  
 Sensitivity sig. associated with maternal 
education (r=.29, p<.05) and PSI Child Domain 
(r=-.36, p<.05) 
Sensitivity not sig. associated with PSI Parent 
Domain (r=-.10), maternal age, income, or SES 
(r NR) 






MBQS Maternal parenting stress  Sensitivity sig. associated with maternal 
parenting stress (parent domain) (r=-.13, p<.05); 
(child domain) r=-.16; (interaction domain) r=-
.13; PSI (total) r=-.16 




of maternal caregiving 
behavior; 
MBQS 
AQS Maternal education  Sensitivity not sig. associated with maternal 
education (r=.03, ns) 
Rifkin-Graboi 
et al. (2015) 
* 
MBQS Infant brain structure 
and function 
Maternal education;  
household income;  
maternal anxiety 
 Sensitivity sig. associated with household 
income (r=.21, p<.01) 
Sensitivity marginally associated with maternal 
education (r=.11, p=0.058); sensitivity at infant 
age 6 months marginally associated with 
maternal state anxiety at infant age 3 months 
(r=-.10, p=0.116) 
 64 
Study Predictors/ moderators/ 
covariates 
Outcome/s  Contextual stress indicator/s   Reported findings specific to contextual 




MBQS; family SES Child executive 
functioning 
SES  (Disaggregated MBQS domains): response to 
distress sig. associated with SES (r=.20, p<.05); 
sensitivity/ responsiveness sig. associated with 
SES (r=.23, p<.05); physical proximity sig. 
associated with SES (r=.20, p<.05) 
Response to positive signals marginally 
associated with SES (r=.17, p<.10) 
Positive affect sharing not sig. associated with 
SES (r=.05, ns); hostility/rejection not sig. 
associated with SES (r=-.03, ns) 
Tarabulsy et 
al. (1997) 
MBQS; AQS; SSP; 
PSI; Infant Characteristics 
Questionnaire 
(Group comparisons) Parenting stress (child domain)  Sensitivity not sig. associated with parenting 








Maternal education;  
maternal depression; maternal 
satisfaction with social support 
 Sensitivity sig. associated with maternal 
education (r=.39, p<.001) 
Sensitivity not sig. associated with maternal 
depression (r=.00, ns), maternal satisfaction 
with social support from infant’s father (r=.09, 
ns), from grandmother (r=.10, ns) or general 






stress; psychosocial risk; 
AQS 
AQS Maternal age; parenting stress; life 
events 
 Sensitivity sig. associated with psychosocial risk 
(r=-.44, p<.001) 
Sensitivity marginally associated with life 
events (r=-.15, p<.10) 
Sensitivity not sig. associated with parenting 
stress (r=-.10, ns) 
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Study Predictors/ moderators/ 
covariates 
Outcome/s  Contextual stress indicator/s   Reported findings specific to contextual 
association with maternal sensitivity (MBQS) 
Wade et al. 
(2015) 
* 
Cumulative risk index 
(maternal education, 
depression, history of 
abuse in childhood, lack 
of organization and safety 






Cohabiting with father;  
maternal education;  
maternal depression; step-family 
status; cumulative risk index; 
organisation and safety in the home 
 Sensitivity sig. associated with maternal 
education (r=.22, p< .01), absence of infant’s 
father from home (r=-.12, p<.05), maternal 
depression (r=-.16, p<.01), organisation and 
safety in the home (r=.15, p<.05), and a 
cumulative risk index (r=-.20, p<.01) 
Sensitivity not sig. associated with step-family 
status (r=-.06, ns) 




Infant frontal EEG 
asymmetry 
Family income; maternal education  Sensitivity sig. associated with family income 










 Sensitivity sig. associated with SES (r=.29, 
p<.05) 






MBQS; SES; autonomy 
support 
AQS SES  Sensitivity sig. associated with SES (r=.32, 
p<.01)  
Xing et al. 
(2017) 
* 





Maternal education; income  Sensitivity sig. associated with maternal 







MBQS Infant attachment Maternal education  Sensitivity sig. associated with maternal 
education (r=.32, p<.01) 
Note. Table includes several contextual indicators that were not eligible for aggregation as they were single study effects (e.g., ethnicity; intimate partner 
aggression). MBQS=Maternal Behavior Q-Sort; SES=socioeconomic status; AAI=Adult Attachment Interview; AQS=Attachment Q-Sort; MRO=Mutually 
Responsive Orientation; CARP=Coding of Attachment-Related Parenting; PSI=Parenting Stress Index. 
*Included for meta-analysis 
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2.5.3 Measurement methodology and quality assessment. 
Table 2.3 provides a detailed overview of MBQS procedures adopted in each study 
including notes on the quality of coding and distribution of scores. Across studies there was 
heterogeneity in measurement quality of stress indicators (see Table 2.4) and in 
methodological use of the MBQS. There was also variability in how transparently studies 
acknowledged sample limitations and bias. Table 2.5 presents a summary of quality 
assessment of included studies against multiple assessment criteria.  
2.5.4 Contextual associations with maternal sensitivity: emerging findings.  
See Table 2.6 for a summary of findings on aggregated effect sizes, heterogeneity and 
publication bias. In each meta-analysis, a significant association emerged in the expected 
direction whereby higher levels of stress in the contextual domain were negatively correlated 
with sensitivity; and inversely, where lower levels of stress in the contextual domain were 
positively correlated with sensitivity. 
To assess for publication bias, we examined funnel plots and performed Egger’s tests 
on each aggregation. No statistically significant results were found. While we have presented 
results of publication bias testing in line with reporting conventions, these results should be 
interpreted with the caution that Egger’s testing is not understood to be accurately 
interpretable in cases where there are substantially fewer than 10 studies per aggregation 
















N cases compared 
Mean (SD); 
Range of scores 
Bailey et al. (2016) 
* 




ICC = .82  
Between 2 coders  
On 12 cases (20%) 
M = .33 (.52); Range NR 
Bernier et al. (2010) 
* 
90 item 75-90 minutes 
In-home 
ICC = .89 
Coders not reported  
On 25 cases (21.6%) 
NR; NR 
 
Bernier & Matte-Gagne 
(2011) 
90 item 90 minutes 
In-home 
ICC = .87 
Between 2 coders 
On 21 cases (36%) 
M = .62 (.33); Range = -.82 - .87 
Bernier et al. (2014) 90 item 90 minutes 
In-home 
ICC = .86 
Between 2 coders 
On 13 cases (20.6%) 
M = .66 (.28); Range = -.60 - .89 
Bernier, McMahon & 
Perrier (2017) 
* 
90 item 10-minute free play plus a 
range of additional tasks 
In-home 
ICC = .86 
Between 2 coders 
On 20% of cases 
NR; NR 
Bigelow et al. (2010) 
* 
90 item M = 37 minutes (SD = 10 
minutes) 
In-home 
ICC = .82 
Between 2 coders 
No. cases not reported 
NR; NR 
 
Bordeleau, Bernier & 
Carrier (2012) 
90 item 20 minutes’ free play plus 
additional competing demands 
tasks etc. 
In-home 
ICC = .87 
Between 2 coders 
On 22% of cases 
M = 0.62 (0.31); Range = -.33 - .87 
Bouvette-Turcot, Bernier 
& Leblanc (2017) 
* 
90 item 20 minutes’ free play plus 
additional competing demands 
tasks etc. 
In-home 
ICC = .87 
Between 2 coders 
On 30% of cases 









N cases compared 
Mean (SD); 
Range of scores 
Brooker & Poulin-Dubois 
(2013) 
* 
25 item 10 minutes  
Lab 
ICC = .91 
Between 2 coders 
On 20% of cases 
M = 0.68 (0.25); Range = -0.15 to 0.87 
Dayton, Huth-Bocks & 
Busuito (2016) 





12 months: M = 0.41 (0.43); Range NR 
24 months: M = 0.36 (0.49); Range NR 





M = 0.68 (0.23); Range = -0.18 - 0.89  
Khoury et al. (2016) 
* 
90 item NR; 
In-home 
ICC = .88 
Between 2 coders 
Cases NR 
NR; NR 
Lemelin, Tarabulsy & 
Provost (2006) 
90 item 2-3 hours 
In-home 
At 15 months:  
ICC = .92 
Between 2 coders 
On 27 cases (30%) 
At 18 months:  
ICC = .84 
Between 2 coders 
On 11 cases (12%) 
M = 0.34 (0.40); Range NR 
Logsdon et al. (2015) 
* 







Moran et al. (1992) 
* 
90 item 90 minutes 
In-home 
ICC = .97  
Between 2 coders  
On 13 cases (68%) 
M = .13 (.54); Range NR 
Pederson et al. (1990) 
* 
90 item 2 hours 
In-home 
 
ICC = .75  
Between 2 coders  
On 40 cases (100%) 









N cases compared 
Mean (SD); 
Range of scores 
Pereira et al. (2012) 
* 
90 item  2 hours 
In-home 
 
ICC = .88  
Between 2 coders 
Cases NR 
M = .47 (.34); Range = -.69 - .90 
Posada et al. (2004) 
* 
90 item 2 hours 
In-home 
 
ICC = .85 
Between 2 coders 
Cases NR 
M = .69 (.14); Range = .23 - .87 
Rifkin-Graboi et al (2015) 
* 
25 item  15 minutes 
Lab 
 
ICC = .94 
Coders NR 
On 70% cases  
NR; NR 
 
Rochette & Bernier (2014) 90 item 70-90 minutes 
In-home 
ICC = .84 
Between 2 coders 
On 30 cases (26%) 
Response to positive signals: M = 7.25 
(1.13); Range = 2.36-8.45 
Response to distress: M = 7.18 
(1.32); Range = 1.71-8.57 
Positive affect sharing: M = 7.35 (1.23); 
Range = 1.43-8.86 
Hostility/rejection: M = 2.92 (1.05); Range = 
1.38-7.38 
Sensitivity/responsiveness: M = 6.49 
(0.84); Range = 3.15-7.48 
Physical proximity: M = 6.84 (1.14); Range 
= 2.00-8.14 
Tarabulsy et al. (1997) 90 item 2-3 hours 
In-home 
NR M = .29 (.46); Range NR 
Tarabulsy et al. (2005) 
*  
90 item Time NR 
In-home 
 
ICC = .93 
Coders NR 
On 20 cases (31%) 









N cases compared 
Mean (SD); 
Range of scores 
Tarabulsy et al. (2008)  
* 
90 item 2-3 hours 
In-home 
 
6 months (T1):  
ICC = .91  
Between 2 coders  
On 17 cases (13%) 
10 months (T2):  
ICC = .86  
Between 2 coders  
On 29 cases (22%) 
M = .40 (.34); Range NR 
Wade et al. (2015) 
* 
NR 15 minutes 
In-home 
 
ICC = .82  
Between 6 coders 
Cases not reported 
M = 0.28 (0.49); Range NR 
Wen et al. (2017) 25 item 15 minutes 
Lab 
ICC = .86 
Between 2 coders 
On 64 cases 
M = 0.26 (0.46); Range -0.76 – 0.90 
Whipple, Bernier & 
Mageau (2011)  
90 item 90 minutes 
In-home 
 
ICC = .89  
Between 2 coders 
On 25 cases (36%) 
NR; NR 
Whipple, Bernier & 
Mageau (2011) (2) 
90 item 90 minutes 
In-home 
ICC = .85 
Coders NR 
On 14 cases (20%) 
M = .59 (.34); Range = -.60 - .86 
Xing et al. (2017) 
* 
72 item 30-40 minutes 
In-home 
ICC = .72 
Between 2 coders 
Cases NR 
NR; NR 
Zreik,  Oppenheim & Sagi-
Schwartz (2017) 
* 
72 item 30 minutes plus additional 
episodes 
In-home 
ICC = .80 
Between 2 coders 
On 21% of cases 
M = 0.35 (0.57); Range NR 




Measurement of contextual indicators included for meta-analysis. 
Indicator (N effects) Definition Measurement method and tool 
Maternal education 
(9) 
Total length of mother’s education in years Self-report: questionnaire (N=4) 
NR (N=5) 
Income (4) Mean annual family income Self-report: questionnaire (N=4) 
Composite SES (2) Aggregate indicator of family socioeconomic status Self-report: questionnaire: standardized average of maternal 
education, paternal education and family income (N=1) 
NR: SES index based on census data (Blishen et al., 1987) 
(N=1) 
Maternal age (4) Age of mother in years NR (N=4) 




Mother’s experience of mental health problems including depressive 
symptoms, anxiety, irritability, cognitive disturbance, unipolar 
depression diagnosis 
NR (N=2) 
Self-report: Centre for Epidemiologic Studies Depression 
Scale (CES-D) 20-item (N=1) 
Self-report: Beck Depression Inventory (BDI-II) 21-item 
(N=1) 
Self-report: Depression Anxiety Stress Scales (DASS) 
depression scale scored as sum across 14 subscale items 
(N=1) 
Self-report: Psychiatric Symptom Index (PSI) 
encompassing anxiety, depression, irritability and cognitive 
disturbance (N=1) 
Clinician diagnosis: Structured Interview Guide for the 
Hamilton Scale for Depression with Atypical Depression 
Supplement (N=1) 
Parenting stress (2) Mother’s experience of distress in the parenting role Self-report: Parenting Stress Index (PSI) (long form) (N=1) 
Self-report: Parenting Stress Index (PSI-SF) (short form) 
36-item (N=1) 
Note. NR = Not Reported.
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Table 2.5 
Quality assessment of included studies (N=29). 
Study Reporting of sample bias Coder 
training 
reported 












Relatively small sample size not overtly 
acknowledged.  
Details of subsample extraction from 
broader longitudinal study not reported. 
Comparatively low income not explained.  
Acknowledged that preliminary findings 










Did not specify whether recruitment from 
birth lists was random. 
Acknowledged lack of maternal mental 
health measure concurrent to other 
assessments (link to potentially deficient 












Acknowledged relatively small sample. 
Acknowledged limitations associated with 
sample of mothers only.  





Yes Yes No N/A 
Bernier et 
al. (2014) 
Acknowledged modest sample size. 
Acknowledged sample was well-educated 
and findings might not generalize to lower 
SES families, but does not report family 
income mean.  





Yes Yes No N/A 
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Study Reporting of sample bias Coder 
training 
reported 














Specified that birth list recruitment was 
random.  
Specified details of attrition characteristics 








Acknowledged small sample. 
Acknowledged large age range of infants. 
Acknowledged high risk population and 
issues with generalizability of findings.  
Reported how subsample was extracted 
from broader trial study.  
Did not report income details. 





Acknowledged relatively small sample size.  











Acknowledged low risk of sample. 














Acknowledged recruitment from affluent, 
non-clinical population and issues with 
generalizing to more diverse population. 
Did not specifically acknowledge relatively 
small sample size.  
No ‘Trained 
coders’ 
NR Yes Yes N/A 
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Study Reporting of sample bias Coder 
training 
reported 














Acknowledged that sample is subsample of 
larger longitudinal study but did not 
specifically acknowledge basis of 
subsample eligibility. 
Clearly acknowledged risk status of sample 
with supporting demographic data. 
Provided details of attrition. 
Yes ‘Research 
assistants’ 
Yes No Yes Marital Relationship 





Acknowledged modest sample size and 
weakened statistical power. 
Acknowledged that mother-child and father-
child dyads were assessed in different 
settings, with implications for role of SES 
etc.  








Did not provide specific details of sample 
recruitment from the community but 
provided links to other publications. 
Acknowledged limitations and 
generalisability issues based on low-risk 
community sample.  
No ‘Female 
experimenters’ 






Acknowledged relatively small sample size 
and suggested study replication. 
Did not provide details/criteria of participant 
selection process from hospital (possible 
selection bias).  
High-risk and low-risk groups demonstrated 
to be significantly different on 
sociodemographic variables. 






Study Reporting of sample bias Coder 
training 
reported 












Acknowledged relatively small sample size.  
MBQS coded from very short observation 
time but limitation of this not 
acknowledged.  






NR No Yes Clinical diagnosis of 






Acknowledged small sample size. 
Reported criteria for selection of subsample.  
Relatively low mean sensitivity is explained 
with reference to unique risk sample type.  
Did not report income details. 











Did not overtly acknowledge very small 
sample size.  
Did not report possible bias associated with 
volunteer subject pool. 














Acknowledged demographically low-risk 
status of sample.  
Acknowledged assessment of sensitivity at 
single time point. 
Acknowledged mothers-only sample. 
Acknowledged lack of assessment of 
potential stress moderators e.g., social 
support. 




Small sample size not specifically 
acknowledged but specified that study 
process will be replicated in larger and more 
diverse sample.  
Did not report income details but compared 
other sample and sensitivity characteristics 




NR Yes No N/A 
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Study Reporting of sample bias Coder 
training 
reported 













Described basis of subsample 
selection/eligibility from larger cohort 
study.  
Did not provide sociodemographic details. 
Yes ‘Trained 
coders’ 




Acknowledged sample is demographically 
low-risk therefore cannot generalize 
findings to disadvantaged families.  
Did not specify whether recruitment from 








Acknowledged that due to the nature of 
observer training, it would be beneficial to 
develop criteria to help determine the 
validity of home observations. 
Reported statistical differences between 
sample sub-groups. 





Acknowledged relatively small sample size. 
Acknowledged possible impact of other, 
unmeasured, ecological variables. 
Discussed findings with reference to nature 
of high-risk adolescent sample status.  
Yes ‘Trained 
observers’ 






Discussed findings with reference to nature 
of high-risk adolescent sample status. 
Reported that replication of findings is 




NR Yes No N/A 
Wade et al. 
(2015) 
* 
Did not acknowledge limitation of 
sensitivity coded on shorter observation 
time than many studies.  
Described in-home data collection as 




Yes Yes Yes NR 
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Study Reporting of sample bias Coder 
training 
reported 






Instrument used to 
measure contextual 
indicator 
Wen et al. 
(2017) 
Described basis of subsample 
selection/eligibility from larger cohort 
study.  
Did not provide sociodemographic details. 
Yes ‘Southeast 
Asian coders’ 





Suggested replication in larger and more 
socioeconomically diverse samples. 









Acknowledged low-risk status of sample 
with reference to greater stability of 
sensitivity over time, with implications for 
gap in sensitivity and attachment 
assessments.  
Did not report income mean.  







Xing et al. 
(2017) 
* 
Acknowledged modest sample size. 













Acknowledged rationale of sample selection 
in specific demography cities.  




Yes Yes No N/A 
Notes. NR = Not Reported; Reporting of sample bias =study sufficiently acknowledged sample bias/study limitations relevant to sensitivity/stress findings if 
applicable; Coder training reported=study reported details of MBQS coder training procedure; Competing demands=competing demands/divided attention 
component included in observation for MBQS coding; Reported temporality=reported measurement temporality of stress indicator/s in relation to MBQS 




Summary of meta-analytic findings for effect sizes, heterogeneity and publication bias (N=30 effects). 
Theme N 
effects 
Combined N of 
participants 




I2 (95% CI)  Eggar’s test 
p 
Maternal education 9 1059 0.26 (0.18, 
0.34) 
<.0001 0.04 38.39 (0, 
84.54) 
0.29** 
Income 4 490 0.29 (0.19, 
0.39) 
<.0001 0.05 27.98 (0, 
92.38) 
0.66** 
Composite SES 2 223 0.29 (0.17, 
0.41) 
<.0001 0.06 0 (0, 99.56)* N/A 
aCombined: maternal education; family income; 
composite SES 
15 1324 0.26 (0.19, 
0.33) 
0.0002 0.03 0 (N/A)* N/A 
Maternal age 4 264 0.32 (0.16, 
0.49) 
0.0001 0.08 41.55 (0, 
91.33) 
0.77** 
Absence of father from home 2 391 -0.12 (-0.21, -
0.02) 
0.019 0.05 0 (0, 99.08)* N/A 
Maternal internalizing symptoms 7 1239 -0.12 (-0.18, -
0.05) 
0.0005 0.03 25.01 (0, 
85.63) 
0.70** 
Parenting stress  2 331 -0.13 (-0.23, -
0.02) 
0.019 0.05 0 (0, 96.89)* N/A 
Note. A meta-analysis was not conducted if the total number of associations available <2. N = total number; r = mean effect size; CI = confidence interval; I2 
= indicator of heterogeneity in percentages. 
*An I2 value of 0 suggests no heterogeneity in effect sizes across studies, but as these values are surrounded by large confidence intervals we cannot 
accurately establish the extent of heterogeneity for these groups of studies. 
**Eggar’s test results reported here are not accurately interpretable based on small numbers of eligible studies. 
aBased on assumed within cluster correlation of rho=.8. Notably, sensitivity analysis suggested that the effect was robust to a broad range of assumed within 
cluster correlations.
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Maternal education. Around half (n=14) of all eligible studies (N=29) reported an 
association between maternal education and sensitivity. Based on a meta-analysis of nine 
effects (combined n=1059), maternal education was positively associated with maternal 
sensitivity, indicated by a small-to-moderate mean effect size (r=0.26, 0.18-0.34). This was 
significant at the p<.0001 level. Aggregated samples represent a diversity of populations 
(spanning low to high SES risk and various ethnicities). Moderate heterogeneity in effect 
sizes was found between studies (I2 = 38%). 
Where possible, we performed sensitivity analyses to examine the impact of a range 
of methodological conditions and sample characteristics on the effects of maternal education 
on sensitivity. See Table 2.7 for details. The aggregate effect was robust to the following 
conditions: where inter-rater reliability (IRR) among MBQS scores was <.80 and where the 
study drew from a targeted risk sample only. The effect of maternal education on sensitivity 
was slightly greater when studies that used a short form of the MBQS were excluded from 
the aggregate analysis (r=0.30, 0.19 - 0.41), when studies that coded from an observation 
period of <20 minutes were excluded (r=0.31, 0.22 - 0.40), and when studies with a sample 
of infants <6 months were excluded (r=0.32, 0.24 - 0.41). Using the long-form MBQS, 
longer observation periods, and samples of older infants produced slightly stronger effects 
that were associated with an additional 3-4% of the variance in maternal sensitivity. The use 
of a broader pool of descriptive items, and observations based on longer periods of time, may 
be important for clearly detecting any effects of stress on maternal behavior that are 
representative of typical dyadic interactions.   
Effects were ineligible for inclusion in this meta-analysis where there was a larger 
overlapping sample contributing the same effect (n=4) (Bernier & Matte-Gagné, 2011; 
Bouvette-Turcot, Bernier, & Leblanc, 2017; Moran et al., 1992; Wen et al., 2017) and where 
a coefficient range only was reported (n=1) (Bordeleau et al., 2012). Ineligible effect sizes 
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(n=5) were comparable to those of included studies: r=0.25 (p<.01) (Wen et al., 2017); 
r=0.22 (p<.01) (Bouvette-Turcot et al., 2017); r=0.21 (p<.05) (Bernier & Matte-Gagné, 
2011); r=0.24 (NS) (Moran et al., 1992); and a range of r=0.22 – r=0.34 (p<.05) (Bordeleau 
et al., 2012). 
Family income. Based on meta-analysis of four effects (combined n=490), family 
income was positively associated with maternal sensitivity, indicated by a small-to-moderate 
mean effect size (r=0.29, 0.19-0.39). This was significant at the p<.0001 level. Moderate 
heterogeneity in effect sizes was found between studies (I2 =28%). 
One association was ineligible for this meta-analysis as it was reported as a range 
only. This effect size was also small-to-moderate: r=0.22 – r=0.34 (p<.05) (Bordeleau et al., 
2012). The following two effects were ineligible for inclusion because there was a larger 
overlapping sample contributing the same effect: r=0.24 (p<.01) (Bouvette-Turcot et al., 
2017); r=0.31 (p<.001) (Wen et al., 2017). 
Where possible, we performed sensitivity analyses. The aggregate effect of income on 
maternal sensitivity was robust to the following conditions: where studies did not measure 
stress as an antecedent to sensitivity, and where inter-rater reliability (IRR) among MBQS 
scores was <.80. The effect of income on sensitivity was slightly greater when studies that 
coded from an observation period of <20 minutes were excluded (r=0.37, 0.25 - 0.50) and 
when studies with a sample of infants <6 months were excluded (r=0.35, 0.24 - 0.47). 
Composite SES. Composite indicators of SES combined maternal education and 
family income (Rochette & Bernier, 2014b; Whipple, Bernier, & Mageau, 2011a; Whipple et 
al., 2011b), maternal and paternal education and family income (Bailey et al., 2017; Bernier, 
Bélanger, et al., 2014; Deschênes et al., 2014), and a composite index based on census data 
(Moran et al., 1992). 
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Based on meta-analysis of two effects (combined n=223), composite SES was 
positively associated with maternal sensitivity, indicated by a small-to-moderate mean effect 
size (r=0.29, 0.17-0.41). This was significant at the p<.0001 level.  
Associations were ineligible for inclusion in this aggregation where there was a larger 
overlapping sample contributing the same effect (n=4) (Bernier, Bélanger, et al., 2014; 
Deschênes et al., 2014; Whipple et al., 2011b) and where they pertained to disaggregated 
MBQS factors only (n=6 in a single paper) (Rochette & Bernier, 2014b). Ineligible effect 
sizes ranged from negligible to moderate: r=0.37 (p<.001) (Deschênes et al., 2014); r=0.30 
(p=.02) (Bernier, Matte-Gagné, Bélanger, & Whipple, 2014); r=0.32 (p<.01) (Whipple et al., 
2011b); r=0.29 (p<.05) (Whipple et al., 2011a); r=0.17 (p<.10); r=0.20 (p<.05); r=0.05 (NS); 
r=-0.03 (NS); r=0.23 (p<.05); and r=0.20 (p<.05) (Rochette & Bernier, 2014a).  
Rochette and Bernier (2014a) report differential effects of composite SES against 
each of six MBQS factors. Significant, small-to-moderate effects were found for associations 
with each of the following factors: response to positive signals, response to distress, 
sensitivity/responsiveness and physical proximity. Negligible, non-significant effects were 
reported for positive affect sharing and hostility/rejection (Rochette & Bernier, 2014a).  
Combined socioeconomic indicators: maternal education; family income; 
composite SES. When we combined the fifteen socio-demographic associations from twelve 
different studies using a robust variance meta-analysis with small sample adjustment, 
(combined N=1324), the aggregated effect of higher SES was small to moderate and 
positively associated with maternal sensitivity (r=0.26, 0.19-0.33; based on an assumed 
within cluster correlation of rho = .8). This was significant at the p=0.0002 level. Sensitivity 
analysis suggested that the meta-analytic effect was robust to a broad range of rho values.  
 Based on sensitivity analyses, the aggregate effect of the combined socioeconomic 
indicators on maternal sensitivity was robust to the following conditions: where 
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socioeconomic indicators were not measured antecedent to MBQS sensitivity; where inter-
rater reliability (IRR) among MBQS scores was <.80; and where the study drew from a 
targeted risk sample only. The effects of combined socioeconomic indicators were slightly 
greater when: effects drawn from studies using an observation time of <20 minutes to code 
the MBQS were excluded from the meta-analysis (r=0.33, 0.25 - 0.40); effects drawn from 
studies that used a short form of the MBQS were excluded (r=0.31, 0.23 - 0.39); and when 
studies with a sample of infants <6 months were excluded (r=0.31, 0.26 - 0.37).  
Maternal age. Based on meta-analysis of four effects (combined n=264), maternal 
age was positively associated with maternal sensitivity, indicated by a moderate mean effect 
size (r=.32, 0.16-0.49). This was significant at the p=0.0001 level. Moderate heterogeneity in 
effect sizes was found between studies (I2 = 41%) but our interpretation of this finding is 
cautious given the small number of effect sizes included. 
Absence of infant’s father from the home. Based on meta-analysis of two effects 
(combined n=391), absence of the infant’s father from the home was negatively associated 
with maternal sensitivity, indicated by a small mean effect size (r=-0.12, -0.21- -0.02). This 
was significant at the p<.05 level.  
Comparison of the effect size reported by Wade, Moore, Astington, Frampton, and 
Jenkins (2015) with the overall effect indicates that the very large Wade et al. (2015) sample 
(n=379) appears to have driven this aggregate result. The small and non-significant effect 
reported by Bigelow, Littlejohn, Bergman, and McDonald (2010), drawing from a very small 
sample (n=12), was of little impact to the overall effect in this model. 
Maternal internalizing symptoms. Based on a meta-analysis of seven effects 
(combined n=1239), maternal internalizing symptoms were negatively associated with 
maternal sensitivity, indicated by a small mean effect size (r=-0.12, -0.18- -0.05). This was 
significant at the p<.0001 level.  
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A sensitivity analysis on the effect of timing of internalizing assessments relative to 
maternal sensitivity showed that the aggregate result was robust to the following conditions: 
where studies reported an adjusted effect size; where a short form of the MBQS was used; 
where the study drew from a targeted risk sample only; and where the mean infant age was 
<6 months. The effect of internalizing symptoms on sensitivity was slightly larger when 
internalizing symptomatology was measured antecedent to maternal sensitivity (r=-0.17, -
0.30 - -0.04) and when studies using an observation time of <20 minutes to code the MBQS 
were excluded from the meta-analysis (r=-0.23, -0.37 - -0.09). Longer observation periods 
appear to be important for detecting additional variance (in this case 5%) in caregiving 
behavior related to internalizing symptoms, and using antecedent measurements of 
symptomatology may be optimal for identifying additional variance in sensitivity (in this case 
2%) that could be related to more persistent internalizing symptoms. 
A sensitivity analysis was conducted to examine whether the effect of internalizing 
symptoms on maternal sensitivity was robust to the inclusion of heterogeneous 
psychopathology types. We removed an indicator of anxiety symptomatology and an 
indicator of combined symptomatology (comprising anxiety, depression, irritability and 
cognitive disturbance), leaving only effects indicating depressive symptomatology (n=5). 
There was no change in overall effect (r=-0.10, -0.19 - -0.01).  
Two associations were ineligible for aggregation because multiple coefficients for the 
same stress factor were reported in a single study. In the Logsdon et al. (2015) study, women 
with bipolar depression (the surplus effect) demonstrated lower sensitivity than woman with 
either unipolar or no depression (Logsdon et al., 2015). Secondly, in the Bailey, Redden, et 
al. (2016) study there was a significant link between sensitivity and depressive symptoms at 
infant age 10 months (effect included) but not at age four months (the surplus effect).  
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Rifkin-Graboi et al. (2015) reported a marginally significant longitudinal association 
between maternal state anxiety at infant age three months and sensitivity at infant age six 
months. This study also tested associations between sensitivity and each of maternal prenatal 
state anxiety, prenatal trait anxiety, and postnatal trait anxiety but statistically significant 
effects were not found and effect sizes were not reported for these associations.  
No eligible studies reported data on maternal externalizing symptoms. 
Parenting stress. Parenting stress was measured by the Parenting Stress Index (PSI) 
(Abidin, 1990b) in all cases. For meta-analysis we were only able to aggregate effects 
corresponding to the parent domain of the PSI because there were insufficient samples 
reporting coefficients against other domains (child, interaction, life event and summed total 
domains) (Abidin, 1990a, 1995). The parent domain assesses general stresses associated with 
parenting such as feelings of parenting incompetence, partner conflict, perceived social 
support, and isolation due to the restrictions of parenting (Anthony et al., 2005; Pederson et 
al., 1990a).  
Based on meta-analysis of two effects (combined n=331), parenting stress was 
negatively associated with maternal sensitivity, indicated by a small mean effect size (r=-
0.13, -0.23- -0.02). This was significant at the p<.05 level.  
 Seven associations were ineligible for aggregation because they indicated domains 
other than the parent domain. These effect sizes ranged from small to moderate in magnitude: 
r=-0.13 (p<.05); r=-0.16 (p<.05); r=-0.16 (p<.05) (Pereira et al., 2012); r=-0.36 (p<.05) 
(Pederson et al., 1990b); r=-0.10 (NS); r=-0.15 (p<.10) (Tarabulsy et al., 2008) and r=-0.04 
(Tarabulsy, Avgoustis, Phillips, Pederson, & Moran, 1997). The largest effect (r=-0.36, 
p<.05) (Pederson et al., 1990b) was found for the association between maternal sensitivity 
and the child domain of the Parenting Stress Index (PSI), while smaller effects were found 
against the parent (and other) domains.  
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Table 2.7 
Results of sensitivity analyses. 


























> 6 months 
Maternal education 0.26 
(0.18, 
0.34) 











N/A 0.28 (0.13, 0.43) 0.37 (0.25, 0.50) 0.27 (0.16, 
0.39) 
N/A N/A 0.35 (0.24, 
0.47) 
Composite SES 0.29 
(0.17, 
0.41) 
















Maternal age 0.32 
(0.16, 
0.49) 
N/A N/A N/A N/A N/A N/A N/A 



















Parenting stress  -0.13 (-
0.23, -
0.02) 
N/A N/A N/A N/A N/A N/A N/A 
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Note. N/A = ineligible for sensitivity analysis. 
*Extra sensitivity analysis conducted for this aggregation to examine whether the effect of internalizing symptoms was robust to the inclusion of 
heterogeneous psychopathology types. When anxiety-related and composite symptomatology measures were removed, leaving only effects from studies that 
assessed pure depressive symptoms (n=5), the aggregate effect remained statistically significant and unchanged in magnitude (r=-0.10, CI=-0.19, -0.01). 
**Sensitivity analyses that examined only effects representing a Pearson’s r coefficient were identical to those reported in this column. 
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2.5.5 Supplementary results. 
Search terms used for systematic searching of databases are detailed in 
Supplementary Table S2.1. Supplementary Table S2.2 details our assessment of risk of bias 
in each study, used to inform sensitivity analyses on aggregated effects.  
2.6 Discussion 
2.6.1 General findings. 
This review addresses an identified gap in understanding ecological contributions to 
maternal sensitivity. We found clear associations between increased levels of contextual 
stress or adversity and reduced levels of maternal sensitivity across three clusters: the 
sociodemographic ecology, perceived parenting stress, and maternal internalizing symptoms. 
Significant mean associations emerged in each of the seven meta-analyses. We report 
aggregated effects indicating that contextual factors are associated with between 1.4% 
(absence of father from the home) and 10.2% (maternal age) of the variance in maternal 
sensitivity. The importance of this is highlighted when compared to the seminal 12% 
variance in sensitivity explained by adult attachment representations (van IJzendoorn, 1995), 
to date the strongest theoretically causal predictor of maternal sensitivity. In the current 
study, small effects were found for associations with the parenting stress and mental health 
indicators, and small to moderate effects were found for associations with socio-demographic 
indicators. Effects ineligible for meta-analysis generally aligned with the directions of 
aggregated effects. Evidence should be interpreted with the caveat that few studies were 
available for each aggregation and at times large samples appeared to drive results. 
Notwithstanding, our findings are an important addition to an emerging evidence base and 
align with tenable theoretical explanations discussed below. 
An explanation of current findings is that the identified stress indicators influence the 
capacity for sensitive caregiving when they denote an environment of adversity because this 
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undermines the caregiver’s ability to maintain attentional and emotional focus on their infant. 
The caregiver’s own emotional resources are compromised due to heightened stress demands; 
they become more self-focused and less child-focused (Dix, 1991; Dix et al., 2004). Sensitive 
caregiving depends on effectively balanced attention sharing between the demands of stress 
to the parent and protection of the child (Feeney & Woodhouse, 2016; Solomon & George, 
1996). Indeed, a key behavior evaluated on the MBQS is maternal skill in attending to the 
infant in a context of competing demands (Pederson et al., 1999).  
2.6.2 The impact of contextual stress: an emerging evidence base. 
Maternal education. Across studies, maternal education was one of the most 
commonly included contextual stress factors. Maternal education has been widely linked to 
quality of parenting behavior in the developmental literature (Bee et al., 1982; Brody & Flor, 
1998; Cabrera et al., 2011; Garai et al., 2009) and has previously been associated with 
emotional availability (Biringen et al., 2000). Studies aggregated here span a range of 
education levels from <10 years’ schooling (Bigelow et al., 2010) to samples in which more 
than half of mothers had at least a bachelor’s degree (Wade et al., 2015; Xing, Zhou, Archer, 
Yue, & Wang, 2016). The samples that reported especially low mean education levels 
contributed strong effects to the aggregation (Bigelow et al., 2010; Tarabulsy et al., 2005). 
One possible explanation for this association is that education level is correlated with 
attentional capacity (Gómez-Pérez & Ostrosky-Solís, 2006) and attention to an infant’s cues 
is a fundamental component of maternal sensitivity (Pederson et al., 2015). High education 
can enhance attentional capacity (Gómez-Pérez & Ostrosky-Solís, 2006), whereas the 
broader social context of low education potentially draws attention to competing problems 
such as relationship conflict or financial pressure (Conger et al., 2010; Lochner & Moretti, 
2004; Machin et al., 2011; Rauer et al., 2008). Tarabulsy et al. (2005) postulate that the 
relationship between low education and low sensitivity in their study (r=0.39) might be 
 89 
explained by limited attentional resources available to adolescent mothers (Tarabulsy et al., 
2005). In prior research, young mothers have been less aware of infant signals than adult 
mothers (Bailey, Waters, Pederson, & Moran, 1999). Maternal attention deficits have been 
associated with lower involvement with the child (Chronis-Tuscano et al., 2016), deficits in 
monitoring child behavior (Murray & Johnston, 2006), and lower maternal sensitivity after 
controlling for anxiety and infant activity (Semple, Mash, Ninowski, & Benzies, 2011).  
In a study on a psychosocially vulnerable group of fairly low-educated mothers of low 
birth weight infants Bigelow et al. (2010) found a relatively large effect (r=0.45) between 
maternal education and sensitivity. It is possible that in young mothers, education level acts a 
proxy for maternal age, indicating a level of emotional maturity and plausibly affecting 
maternal sensitivity in this way. The effect did not adjust for maternal age; however, it was 
greater than the bivariate association between maternal age and sensitivity (r=0.37) (Bigelow 
et al., 2010). Findings from this comparatively low-educated sample suggest a potential 
increasing value of each additional year of education on sensitive caregiving. Education is 
understood to buffer against stress in the family (Bee et al., 1982): highly educated 
individuals report more daily stressors but are less reactive to them than less educated 
individuals (Almeida, 2005; Grzywacz et al., 2004). Low education might represent a 
particular vulnerability for the capacity to parent sensitively, whereby stressors in the family 
ecology are perceived as especially consuming relative to parents in higher education 
contexts.  
The correlation between maternal education and sensitivity was slightly greater when 
studies that used a short form of the MBQS were excluded from the aggregate. The long-
form MBQS might more comprehensively capture the range of possible deficits to sensitivity 
related to low education (such as impaired attention and response to infant signals), or the 
enhancements possibly related to high education (such as support for infant exploration and 
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scaffolding of learning) due to the breadth of its larger overall pool of items. The short-form 
MBQS was designed to include a representative group of the broader pool of items that 
describe key sensitivity behaviors and is not thematically divergent from the original, but 
theoretically involves greater error at the item level which might contribute to smaller effects. 
The effect of education on sensitivity was also slightly greater when studies that had a sample 
of infants <6 months were excluded from the aggregate. Maternal education effects might be 
amplified in infants older than 6 months because deficits associated with low education will 
theoretically have had more time to erode contingent dyadic interaction patterns. Regarding 
high education effects, features of sensitivity that are likely informed by maternal attention 
and cognition (such as support for infant learning) might be more salient in dyads with older 
infants, when developmental goals require more support for exploration (Wade et al., 2015). 
 Two studies reported associations between paternal education and maternal 
sensitivity (r=0.29, p<.01) (Bernier et al., 2010); (r=0.20, p<.01) (Bouvette-Turcot et al., 
2017). While maternal and paternal education are often correlated (thus paternal education 
might indicate general family SES), this is not always the case (Breierova & Duflo, 2004). 
Further research is needed to identify whether maternal education has comparatively greater 
effects on sensitivity that might be explained specifically by resources available for 
responsive maternal interactions. 
Family income. The overall finding that higher income was associated with higher 
maternal sensitivity aligns with a family stress model in which financial pressure undermines 
parenting quality (Conger et al., 1992, 1993; Conger & Donnellan, 2007). The heightened 
stress associated with a context of low income (Conger et al., 1992; Dix, 1991; Emmen et al., 
2013; Newland et al., 2013) might deplete maternal emotional resources necessary for 
responding to infant needs. As such, sensitivity might be undermined though mediating 
pathways including perceived stress and mental ill-health that are associated with financial 
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pressure (Emmen et al., 2013; Landers‐Potts et al., 2015). More directly, competing 
stressors that might preoccupy a low-income mother (job-seeking; worrying over available 
resources; attending to other children and domestic duties alone if she is single) could 
impinge on the attention and time needed to adequately attune to infant needs.  
Higher income likely provides contextual stability that reinforces effective maternal 
emotion regulation. From a hierarchy of needs perspective, the needs of the infant will best 
be met when their caregiver can operate in a secure environment and maintain an optimal 
balance between competing motivational systems (Dix, 1991; Leerkes, 2010; Solomon & 
George, 1996). In a context of stress related to low income, the caregiver’s more proximate 
goal might be self-regulation (Feeney & Woodhouse, 2016; Solomon & George, 1996).  
Composite SES. Composite SES (composite indicators variously comprising maternal 
and paternal education, family income and an index of census data) was one of the most 
commonly reported contextual factors across studies, but many effects could not be 
aggregated due to overlapping samples. Overall, higher composite SES was associated with 
higher sensitivity (r=0.29, p<.0001). Effect sizes from those studies ineligible for aggregation 
(N=9) ranged from negligible to moderate in strength.  
The two samples contributing effects to this meta-analysis were distinct. First, the 
Bernier, McMahon, and Perrier (2017) study comprised intact families at low 
sociodemographic risk. This larger sample (n=204) drove the aggregate effect. In contrast, 
while very small (n=19), the Moran et al. (1992) study drew from a sample of wide SES 
range and with infants at-risk based on developmental delay (a biological rather than social 
factor). Moran et al. (1992) report a relatively low mean sensitivity score and suggest that this 
is explained by infants’ inability to provide the level of transactional cues that non-delayed 
children would, with implications for their capacity to yield sensitive dyadic interaction 
(Moran et al., 1992).  
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In low SES groups, rates of disorganized child attachment (34%) are considerably 
higher than in general population groups (15%) (van IJzendoorn, Schuengel, & Bakermans–
Kranenburg, 1999a). Disorganized infant attachment involves the breakdown of a consistent 
strategy of emotion regulation (Van IJzendoorn, Schuengel, & Bakermans-Kranenburg, 
1999c). A logical hypothesis would be that effects of SES disadvantage might profoundly 
undermine maternal sensitivity (a key predictor of child attachment security).  
Combined socioeconomic indicators: maternal education; family income; 
composite SES. Given theoretical cohesion in the cluster of socioeconomic indicators 
(maternal education, family income and composite SES) in terms of their associations with 
maternal sensitivity, we aggregated these indicators in a robust variance meta-analysis to 
derive the overall effect of the socioeconomic climate on sensitivity. Given that effect sizes 
for subcomponent indicators were consistent in direction and magnitude (each demonstrated 
small to moderate positive associations with maternal sensitivity), it was reasonable to 
aggregate overall effects. Based on a large combined sample (N=1324), indicators of the 
aggregated socioeconomic ecology were associated with 6.7% of the variance in maternal 
sensitivity.  
Sensitivity analyses indicated that an additional 3-4% of the variance in sensitivity 
was accounted for when effects from the following studies were removed: those that used an 
observation time of <20 minutes to code the MBQS; those that used a short form of the 
MBQS; and those that studied infants <6 months old. Further examination revealed that 
maternal education and family income effects from the Rifkin-Graboi et al. (2015) (n=271) 
study drove these findings. Associations in this study were weaker than in others but based 
on a large sample, effects reported by Rifkin-Graboi et al. (2015) received greater meta-
analytic weighting.  
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Based on current aggregated findings, various types of socioeconomic stress appear to 
have similar associations with maternal sensitivity regardless of how they are indicated. 
Maternal age. Overall, increasing maternal age was associated with higher maternal 
sensitivity (r=0.32, p=0.0001). This represents the largest effect size of all aggregated 
contextual indicators. The aggregation comprised a combined maternal age range of 16-45 
years. A relatively strong effect contributed primarily by Tarabulsy et al. (2008) might be 
partly explained by effects of adversity in their high-risk subsample of adolescent mothers. 
Early parenthood often correlates with low SES (Bunting & McAuley, 2004; Hoff, Laursen, 
& Tardif, 2002; Jaffee et al., 2001; Lemelin et al., 2006), so maternal age effects in young 
mothers may well be a function of associated SES demands (low education and/or income).  
There is likely variation in sensitive caregiving that is also a more direct function of 
maternal age. Early parenthood can be associated with emotional unpreparedness to parent 
and a lack of knowledge regarding child development (Barret & Robinson, 1981; Belsky, 
1984; Biello et al., 2010; Elster et al., 1983; Neville & Parke, 1997). Adolescence is a period 
of rapid intellectual and emotional development, and even 18-year-old compared to 14-year-
old mothers, for example, have likely undergone more substantial shifts in education, identity 
formation and social-cognitive development (Meeus, Van De Schoot, Keijsers, Schwartz, & 
Branje, 2010; Swanson, Spencer, & Petersen, 1998). Increased capacity for maternal 
sensitivity, based on heightened resources available for emotion co-regulation, is a plausible 
outcome of this. Possible heterogeneity in maternal age effects within ‘young’ groups of 
mothers might vary according to the extent to which maternal developmental goals are 
proximal at the expense of infant orientation. Adolescent mothers often have a high self-
orientation and low child-orientation, and can have a low tolerance for negative emotion 
(Dix, 1991).  
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Maternal age might be differentially related to various domains of the sensitivity 
construct. Compared to young mothers, adult mothers are more aware of infant signals; more 
inclined to interact; and less ignoring and hostile/rejecting (Bailey et al., 1999). Further, the 
caregiving behavior of young mothers is much more heterogeneous than that of adult 
mothers. Three distinct styles of interaction quality have been found to vary among 
adolescent mothers: sensitivity-responsiveness, non-synchrony, and disengagement; and only 
one among adult mothers: sensitivity-responsiveness (Bailey et al., 2007; Bailey et al., 1999). 
These adolescent patterns of interaction are described as being paralleled in samples of 
depressed and abusive mothers, and might be more broadly common to mothers in high-risk 
environments (Bailey et al., 1999). 
In future research, it will be important to examine the extent to which maternal age 
effects covary with associated socioeconomic adversity and how much variation might 
instead be explained by more specific age-related characteristics such as competing 
developmental goals or shifts in identity. 
Absence of infant’s father from the home. Absence of the infant’s father from the 
home was associated with lower maternal sensitivity. Single parenting is a recognized 
correlate of low SES (Hoff et al., 2002) and might undermine sensitivity because maternal 
resources (financial and emotional) are likely to be compromised without partner assistance 
available for balancing child-rearing and domestic duties. Single mothers report more mental 
health problems and more daily hassles related to economic and family problems than 
mothers in two-parent families (Compas & Williams, 1990), and are more likely to suffer 
depression and chronic stress (Cairney, Boyle, Offord, & Racine, 2003).  
The two samples in our aggregation differed dramatically in size and type. Wade et al. 
(2015) drew from a large sample (n=379) that included more intact families than the general 
population of the region. This bias might explain the small overall association with 
 95 
sensitivity, as cohabitation effects might be amplified in a more representative population 
including more single-parent families. Single parents struggling with competing stress 
demands might be less inclined to participate in research. Findings from the very small 
(n=12) Bigelow et al. (2010) sample contribute little to the aggregate effect size. In this 
sample, most (10 of 12) mothers were cohabiting with the father of the infant, and authors 
note that potential mediating or moderating effects of relationship quality, intimate partner 
violence or partner support were not examined. This is also the case for the effect reported by 
Wade et al. (2015). The presence of a supportive partner can promote optimal family 
functioning (Roye & Balk, 1996; Stapleton et al., 2012).  
Effects included here that indicate only presence or absence of the infant’s father 
might be rudimentary indicators of the impact of contextual adversity, as they do not account 
for whether the partner is supportive. Future studies should examine possible relationships in 
large, representative samples, or by drawing from multiple samples across risk and cultural 
profiles that allow for aggregation of specific effects.  
Maternal internalizing symptoms. Maternal internalizing symptoms were one of the 
more commonly reported contextual factors across studies, and were associated with slightly 
lower maternal sensitivity overall. Mental illness theoretically diverts attention from the child 
to the self, and is proposed to destabilise the motivational structures that necessitate 
responsive infant-oriented caregiving (Dix, 1991; Dix et al., 2004). Supporting (cross-
sectional) evidence indicates that increasing maternal depressive symptoms are linked to 
mothers having fewer child-oriented concerns and fewer child-oriented positive emotions 
than mothers with less depressive symptoms (Dix et al., 2004) as well as delayed and muted 
affective responses, impatience, and impaired communication skills with children (Lovejoy, 
Graczyk, O'Hare, & Neuman, 2000). Depressive symptomatology can disrupt emotion 
regulation processes which inform attention, cognition, and modulation of responses (Gross, 
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1998). Resulting cognitive deficits might affect features of sensitivity such as awareness of 
infant needs and response effectiveness. Affective deficits might undermine maternal delight, 
praise, and synchrony in interactions (which are contingent on caregiver ability to match 
infant mood-state).  
A limitation of our meta-analysis was heterogeneity in the measurement of 
internalizing symptoms. Methodologies were as diverse as clinical diagnoses and self-report 
questionnaires. Self-report data can be confounded by bias related to social desirability 
effects (Chung & Monroe, 2003; Fisher & Katz, 2008; Van de Mortel, 2008). One study 
(Tarabulsy et al., 2005) used a general depressive symptom checklist, the CES-D, and did not 
find an effect between maternal depression and sensitivity. Authors suggest that this 
instrument may not be sensitive enough to adequately capture the nuances of 
symptomatology in specific populations such as adolescent mothers (Tarabulsy et al., 2005). 
We included indicators of anxiety in this aggregation, but there are logical reasons to argue 
differential effects of anxiety on maternal sensitivity. Anxious parents are potentially 
hypervigilant to infant threat, resulting in overprotection and intrusiveness. Alternatively, in a 
context of stress, anxious parents might exhibit hypervigilance to self-oriented threats that 
compete with infant needs. This may result in a failure to observe infant cues or mistiming 
and/or misdirection of responses to infant cues. However, when we examined the effects of 
depressive symptomatology only, there was no difference to the overall effect on sensitivity. 
It will be important for future studies to further examine possible differential effects of 
internalizing symptomatology. Broadly, these effects are expected to stem from a pervasive 
disruption to self-regulatory capacity whereby the caregiver is unable to regulate infant 
emotions in this context of depleted psychological resources (Dix, 1991; Dix et al., 2004; 
Feeney & Woodhouse, 2016). 
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A key finding within the broader review is that maternal sensitivity might be 
vulnerable to depression duration effects but robust to transient symptomatology. Bailey, 
Bernier, et al. (2016) found a relationship between sensitivity and maternal depressive 
symptoms at infant age 10 months but not 4 months. There is understood to be continuity in 
internalizing symptoms over time (Flett, Vredenburg, & Krames, 1997), so depressive 
symptoms reported at 10 months were likely longer lasting than symptoms reported at 4 
months. Depressive symptoms might undermine sensitivity only in contexts of chronicity. 
Previous research in longitudinal case-control studies (Campbell, Cohn, & Meyers, 1995; 
Dannemiller, 1999) has reported similar findings. Alternatively, the additional demands 
likely experienced by the mother of a 10-month old infant compared to a 4-month old infant 
might expose underlying deficits in sensitivity. 
We could not ascertain directionality of effects for these associations. While the 
assumption is that internalizing symptoms undermine sensitivity, the inverse is also possible. 
Insensitive mothers might be confronted by related infant behaviors that could undermine 
their sense of competence and reduce shared positive affect. In cross-sectional studies where 
the timing of symptom onset is unclear, we cannot clearly understand the direction of effects. 
A sensitivity analysis indicated that effects that used only antecedent measures of 
internalizing symptoms were not, however, significantly different from the overall effect 
(likely due to the small number of eligible studies).  
Parenting stress. Our aggregation of two effects produced a small overall association 
between perceived parenting stress and lower maternal sensitivity. Parenting stress indicates 
a parent’s appraisal of whether caregiving demands surpass available resources (Pereira et al., 
2012), which is likely the case in an overall context of adversity (Dix, 1991).  
Effect sizes that were ineligible for aggregation (N=7) were all negative and mostly 
marginal or small with the exception of a moderate negative effect reported by Pederson et al. 
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(1990a) against the child domain of the PSI. This domain evaluates parental stress arising 
from child characteristics and encompasses factors such as the child’s demandingness and 
reinforcement of the parent’s behavior (Abidin, 1990b). The larger child domain effect 
suggests that parental perception of child characteristics might play a greater role in 
contingent caregiving than stress related to factors such as perceived parental incompetence, 
social support and partner conflict.  
Again, cross-sectional analyses prevented conclusions about directionality in 
associations. The assumption is that parenting stress undermines sensitivity, but the inverse is 
also possible. Insensitive mothers might be confronted by related infant behaviors that then 
undermine their sense of parental competence, a key element of the construct of parenting 
stress. Further, effects aggregated here were unadjusted but the association between parenting 
stress and sensitivity is likely moderated by factors such as social support and partner 
relations (Pereira et al., 2012). As stress can spill-over within the marital or partner unit 
(Almeida, Wethington, & Chandler, 1999), parenting stress perceived by the infant’s father 
or co-parent might moderate effects within the triad. However, there was no paternal-report 
data on parenting stress available for aggregation. Research should be replicated in 
longitudinal study designs examining these possible mediating and moderating pathways. 
2.6.3 Quality assessment of included studies. 
As we highlighted in Table 2.3, studies utilized the MBQS with varying degrees of 
methodological rigor. A key quality indicator is transparent reporting of inter-rater reliability 
(IRR) and its calculation (i.e., how many cases were double-coded to generate an intra-class 
correlation and whether this was done by an experienced researcher). Due to high costs 
associated with lengthy observational research in this area, many labs are operated partly or 
largely by research students. Student-coded data potentially lack accuracy compared to data 
coded by experienced professionals. While IRR is an important indicator of reliability in 
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these data, though, there is also likely to be undetectable variability across individuals in their 
capacity to detect nuances in sensitive caregiving.  
There was also variability in measurement quality of stress indicators across studies. 
It is particularly important that measures of internalizing symptoms and parenting stress are 
drawn from reliable and valid instruments. However, even the most optimal study designs 
might not be equipped to capture underlying nuances in associations with sensitivity. In the 
assessment of internalizing symptomatology, for example, clinical diagnoses are considered 
more optimal than self-report data but might not always be sensitive to subclinical 
symptomatology that is potentially still relevant to maternal sensitivity.  
In general, authors acknowledged sample limitations, but in some instances 
methodological bias was not reported. Measurement temporality of contextual factors was 
not reported for 10 of 30 aggregated effects. Many studies report sociodemographic data as a 
sample descriptor or confounder in analyses rather than a focal construct, and do not report 
on timing of measurement, particularly when embedded within a larger longitudinal study 
design. 
We performed post-hoc sensitivity analyses where possible in order to determine 
whether various study or sample conditions could explain heterogeneity in findings. 
Sensitivity analyses demonstrated only negligible differences in aggregate effect sizes, and 
larger studies often drove our findings. Given the costs associated with research in this area, 
it remains important for findings from all (even small) samples to be published as we 
demonstrate that they can contribute to overall emerging associations.  
2.6.4 Strengths and limitations of this study. 
Strengths of this review include the use of a standardized systematic search protocol 
following the PRISMA statement (Moher et al., 2009) and, where possible, the use of meta-
analysis to generate pooled effect sizes. A limitation is that the systematic search was 
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restricted to peer-reviewed studies. While we recognize that this may encourage 
oversampling of significant findings, contributing to the file drawer problem (Rosenthal, 
1979), examining the grey literature retrieved from Google Scholar indicated that most 
unpublished studies came from the same labs as the (included) published studies. The 
necessary exclusion from meta-analyses due to overlapping samples would have disqualified 
much of this grey literature.  
Effects included for meta-analysis were unadjusted, with the exception of one 
reported by Logsdon et al. (2015) indicating unipolar depressive symptoms, adjusted for race 
and marital status. However, this effect was similar in magnitude to most other unadjusted, 
effects of internalizing symptoms. Furthermore, we examined increases in levels of each 
contextual factor individually rather than assessing compounding levels of stress. In fact, 
there is probable interplay between these factors: many of the effects reported here are likely 
to include unmeasured shared variance with factors that are theoretically collinear. The aim 
of the current review was to grow an evidence base around the strength of aggregated 
bivariate stress effects, and available data were insufficient for testing any possible mediating 
or moderating effects of other theoretically relevant factors such as partner or social support. 
Restricting the scope of this review to one operationalization of parental caregiving 
behavior excludes other domains such as mind-mindedness, reflective functioning, mutually 
responsive orientation and scaffolding. Future research should explore how these domains 
might differentially be affected by contextual stress. We also restricted our enquiry to a single 
cohesive operationalization of sensitivity coded by the Maternal Behavior Q-Sort. We saw 
the MBQS as particularly suitable for investigating contextual stress effects as it was 
specifically designed to account for caregiver capacity to attend to infant needs in a context 
of competing demands; it also demands highly standardized training requirements and 
demonstrates cross-cultural validity. However, this excludes an examination of stress 
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associations with alternative instruments such as the Ainsworth Maternal Sensitivity Scales, 
the CARE-Index, the HOME Inventory and the Emotional Availability Scales, among others. 
Future research should expand on current findings by detecting whether contextual stress 
effects emerge in a broader literature consisting of diverse representations of sensitivity. 
2.6.5 Limitations in the literature. 
Overall, studies of maternal sensitivity lack focal empirical attention to indicators of 
contextual stress. More than half of retrieved studies that used the MBQS were ineligible for 
inclusion because they did not report a coefficient indicating an association between 
sensitivity and contextual stress factors. Many associations were unsuitable for meta-analysis 
of pooled effects, mostly because different studies drew from several common samples to 
answer various research questions related to maternal sensitivity. Much of the MBQS 
literature has emerged from three Canadian labs (Western Ontario; Montreal; and Quebec 
City). Because of this, there was no way to accurately assess the nature of sample overlap. 
Thus, we made the cautious decision to exclude additional, equivalent stress associations 
drawn from different studies that reported on common samples. It will be important for future 
studies to examine relationships in a diversity of cross-cultural samples. 
Indicators of stress aggregated here were all measured in the perinatal period, with no 
preconception measures emerging as eligible for review. This limits our understanding of 
possible effects of preconception variables not examined here. For example, prolonged 
adversity across periods of development or adversity at particular time points during 
development might exert differential effects on later sensitivity. Alternatively, the effect of 
perinatal variables might be moderated by individual adolescent and preconception 
characteristics such as high levels of neuroticism or negative reactivity. Due to limited 
available longitudinal research, we could not assess any possible non-linear associations (for 
example, the relevance of a life history of adversity in the context of a supportive family 
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environment). The experience of supportive environments where stress or adversity is well-
managed might equip individuals with the emotion regulation capacity needed to maintain 
infant-oriented maternal sensitivity in spite of concurrent stress in the caregiving ecology.  
Use of the MBQS has largely been restricted to samples of mothers. Further research 
is needed to clarify whether any gendered differences exist in parental sensitivity, particularly 
in an emerging sociocultural climate in which fathers and same-sex partners are increasingly 
becoming primary caregivers.  
Maternal sensitivity qualitatively changes across time from early to mid-infancy and 
beyond, reflecting a child’s shifting developmental needs (Feeney & Woodhouse, 2016; 
Moran et al., 2011). As infants grow older, sensitive caregiving increasingly comprises 
support for learning and exploration (Feeney & Woodhouse, 2016; Wade et al., 2015). We 
did not restrict inclusion of effects based on infant age in this study, but it is important to bear 
in mind that contextual stress factors might be differentially relevant to dyadic functioning at 
different developmental time points.  
2.6.6 Conclusions and recommendations. 
We report important aggregated findings indicating that multiple conceptualisations 
of contextual stress demonstrate similar, negative associations with maternal sensitivity. 
Clear relationships were found in each of our expected directions. The proposed mechanism 
is that contextual stress indicators examined here are commonly linked to maternal sensitivity 
through their effects on the ability to maintain motivational focus on child co-regulation in a 
context of competing demands or depleted psychological resources. The prototype sensitive 
parent can balance self-focused needs alongside the child’s needs, but evidence suggests this 
may be an increasingly precarious equilibrium as ecological stress increases. We recommend 
that more attention is paid to ecological factors in maternal sensitivity research, and suggest 
as a matter of protocol that studies ensure transparency in the statistical reporting of 
 103 
sociodemographic and other contextual stress data. If contextual stressors are consistently 
found to undermine sensitive caregiving, then parents experiencing stress or adversity should 
be supported to develop strategies to maintain and act upon adaptive internal working models 
of caregiving sensitivity even when the capacity to meet their own needs is compromised.  
This review supports the logical proposition that contextual stress is an important 
component of overall variation in maternal sensitivity. Aggregate effects of the stress ecology 
are related to only a portion of the variance in sensitivity (up to 10% for maternal age), but 
this is a key contribution considering that seminal meta-analytic evidence links 12% of the 
variance in maternal sensitivity to the theoretically pivotal contribution of adult attachment 
state of mind (van IJzendoorn, 1995). At this stage, it is of course unclear how much shared 
variance exists between these contributions. Future studies should also examine interrelations 
of contextual, representational, and biological/hormonal contributions to caregiving 
sensitivity. 
We demonstrate smaller yet significant aggregated contributions of parenting stress 
and internalizing symptoms. Aggregated effects for these indicators might be conservative 
estimates given that when longer MBQS coding periods were observed, correlations with 
maternal sensitivity were stronger.  
It is not surprising that while the settings of stress or adversity identified here exert 
significant effects on sensitivity, they do not completely undermine the caregiving system. 
The prototype optimal caregiver can withstand stressful intrusions and deftly attend to the 
needs of the infant, however, there must exist a threshold at which cracks in sensitivity 
become apparent. Further research should examine where vulnerability to ecological stress 
emerges and at what point it impedes a caregiver’s ability to remain nondefensively open to 
the infant’s emotion regulation needs. Research will be necessarily incremental in this area. 
This review highlights the need for further investigation at the foundational level whereby 
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direct associations, along with the timing of stress demands and contingencies of sample 
characteristics are better understood. Then, examination of the mechanisms that underlie 
these associations should be explored, as well as possible moderators of stress factors and 
combined contributions of multiple characteristics of the family caregiving ecology. 
Pathways to caregiving sensitivity are expected to be complex and may become apparent 
using longitudinal methods that allow for examination of possible preconception moderators 
of perinatal sensitivity. A growing evidence base is needed to clarify the specific 
combinations and thresholds of contextual risk that will be in most need of support for 
optimizing sensitivity.  
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2.7 Supplementary Tables 
Table S2.1 
Search terms used for systematic review of studies using the Maternal Behavior Q-Sort. 
Search terms (PsycINFO; CINAHL; MEDLINE; Cochrane Library; SCOPUS; Google Scholar) Search terms (EMBASE) 
MBQS 
“maternal behavi* q-sort” 
“maternal behavi* q sort” 
“maternal behavi* q-set” 
“maternal behavi* q set” 
MBQS 
‘maternal behavior q-sort’ 
‘maternal behavior q-sort’ 
‘maternal behavior q sort’ 
‘maternal behavior q sort’ 
‘maternal behavior q-set’ 
‘maternal behavior q-set’ 
‘maternal behavior q set’ 
‘maternal behavior q set’ 
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Table S2.2 

























age > 6 
months** 
Bailey et al. 
(2016) * 
Y Y Y Y Y Y N Y 
Bernier et al. 
(2010) * 
Y Y Y Y Y Y Y, N Y 
Bernier & Matte-
Gagne (2011) 
Y Y Y Y Y Y N Y 
Bernier et al. 
(2014) 





Y NR Y Y Y Y NR Y 
Bigelow et al. 
(2010) * 
N Y Y Y Y N N Y 
Bordeleau, 
Bernier & Carrier 
(2012) 




































N N Y N Y Y N Y 
Dayton, Huth-
Bocks & Busuito 
(2016) 
Y NR NR N Y N Y, N Y 
Deschenes et al. 
(2014) 
Y Y NR Y Y Y N Y 
Khoury et al. 
(2016) * 




Y Y Y Y Y Y, N (2 
subgroups) 
N Y 
Logsdon et al. 
(2015) * 
Y N NR NR N*** Y, N (2 
subgroups) 
Y Y 
Moran et al. 
(1992) * 
N Y Y Y Y N N Y 
Pederson et al. 
(1990) * 
N Y N Y Y Y N Y 
Pereira et al. 
(2012) * 
Y Y Y Y Y Y N Y 
Posada et al. 
(2004) * 
N Y Y Y Y Y N Y 
Rifkin-Graboi et 
al (2015) * 
Y N Y N Y Y N N 
Rochette & 
Bernier (2014) 


























age > 6 
months** 
Tarabulsy et al. 
(1997)  
Y Y Y Y Y Y, N (2 
subgroups) 
N Y 
Tarabulsy et al. 
(2005) * 
Y NR Y Y Y N N Y 
Tarabulsy et al. 
(2008) * 
Y Y Y Y Y Y, N (2 
subgroups) 
N Y 
Wade et al. 
(2015) * 
Y N  Y NR Y Y N N 
Wen et al. (2017) Y N Y N Y Y N N 
Whipple, Bernier 
& Mageau (2011)  
Y Y Y Y Y Y N Y 
Whipple, Bernier 
& Mageau (2011) 
(2) 
Y Y Y Y Y Y N Y 
Xing et al. (2017) 
* 






Y Y Y N Y Y NR Y 
Note. Y = Yes; N = No; NR = Not Reported. 
*Included for meta-analysis. **Subject to sensitivity analysis. ***Converted to Pearson’s r 
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CHAPTER THREE 
Method: The Australian Temperament Project (ATP) and The Australian 
Temperament Project Generation 3 (ATPG3) 
3.1 Participants 
Data analysed in the two empirical studies of this thesis (presented in Chapters 
Four and Five) were drawn from the Australian Temperament Project (ATP) and 
Australian Temperament Project Generation 3 (ATPG3) studies. This chapter 
provides general information about the history, purpose and overall methodology of 
the ATP. Specific methodological detail pertaining to each of the focal empirical 
studies can be found in their respective chapters (Four and Five). 
The ATP (Oberklaid, Prior, Golvan, Clements, & Williamson, 1984; Prior, 
Sanson, Smart, & Oberklaid, 2000) is a prospective population-based longitudinal 
cohort study that has collected rich data from three generations of participants across 
themes of temperament, emotional and behavioural adjustment, and the influence of 
personal, family and social factors on wellbeing and development. The ATP was 
initiated in 1983 to address a lack of information on children’s temperament in 
Australia at the time. It aimed to explore whether prevailing knowledge about child 
temperament, then mostly gathered in the United States and based on low-risk 
populations (Thomas & Chess, 1977), would generalise to a diverse, Australian 
sample. Much of the early ATP research focused on the struture of child temperament 
(Oberklaid et al., 1984; Sanson, Smart, Prior, Oberklaid, & Pedlow, 1994) and its 
stability across different settings and sociodemographic and cultural backgrounds 
(Northam, Prior, Sanson, & Oberklaid, 1987; Prior, Garino, Sanson, & Oberklaid, 
1987; Prior, Sanson, Carroll, & Oberklaid, 1989). The study then evolved over 
subsequent years, adopting a life-course longitudinal methodology and expanding to 
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assess broader developmental domains including resilience and wellbeing, positive 
youth development, substance use and young adult transitions. Further detail on 
research domains can be found below in Figure 3.1. As the focal cohort (Generation 
2; ‘G2’) moved into adolescence, research domains were expanded to include themes 
such as peer, romantic and family relationships, family-of-origin (Generation 1; ‘G1’) 
parenting style, relationships and family cohesion. 
G1 and G2 participants have voluntarily provided sixteen waves of survey-
based data every 1-2 years from G2 age 4-8 months (Wave 1; 1983) to G2 age 31-32 
years (Wave 16; 2016). Since 2012, the ATPG3 arm of the study has recruited the 
infant offspring (Generation 3; G3) of G2 participants and their partners. This study 
gathers survey-based, observational, genetic and psychometric data from G2 and G3 
participants. The ATPG3 study broadly aims to assess lifestyle exposures that span 
generations, and to examine possible genetic, epigenetic, neurodevelopmental and 
neuroendocrine contributions to the effects of lifestyle factors from one generation to 
development in the next.  
3.2 Procedures 
3.2.1 Generations 1-2. 
Families comprising the focal cohort (Generation 2; G2) and their parents 
(Generation 1; G1) were recruited from Maternal and Child Health Centres in urban 
and regional Victoria, Australia in 1983. Targeted recruitment areas included 67 
Local Government Areas (LGAs) comprising 20 urban (1604 children) and 47 rural 
(839 children) areas. Recruitment areas were selected based on Australian Bureau of 
Statistics (ABS) data which provided indication of a representative sample of the 
Victorian population at the time. G1 families attending Maternal and Child Health 
Centres at selected LGAs were provided with an ATP questionnaire by their Maternal 
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and Child Health nurse. Maternal and Child Health nurses at this time also provided 
relevant medical information (e.g., birth weight and feeding methods) and information 
pertaining to the infant’s temperament and the parent-infant dyad’s adjustment.  
Questionnaires were to be completed and returned to the ATP via a pre-paid 
envelope during a two-week recruitment period in April-May 1983. Completed 
questionnaires were returned by 2443 families. Participants provided informed 
consent in line with study protocols appproved by the Human Research Ethics 
Committee of the lead investigator’s institution at the time. This has varied across the 
history of the ATP and has included the Royal Children’s Hospital Melbourne (1983-
1993; 1996-1997), La Trobe University (1994-1995), the Australian Institute of 
Family Studies (2000-current), the University of Melbourne (1998-2000) and Deakin 
University (2012-current).  
Data pertaining to G1 and G2 participants were collected annually from G2 
infancy until the commencement of primary school (Waves 1 to 4). Data were then 
collected approximately biennially until G2 participants were aged 19-20 years 
(Waves 5 to 13). From G2 age 19-20 years through early adulthood (Waves 14, 15 
and 16), data have been collected approximately every four years. G2 offspring 
provided informed consent at the commencement of their self-reporting in 1994 (age 
11-12 years). Data were collected via paper-based surveys mailed to participants’ 
postal addresses and returned via pre-paid envelopes. Data collection for each wave 
typically spanned a nine- to twelve-month period, and various efforts were made to 
achieve the best possible response rates across these periods of time. Typically, after 
the initial survey mail-out, one postal reminder was sent to those participants who did 
not respond. If this failed to generate a response, participants were then telephoned 
with a follow-up reminder. From Wave 14 (2006) onwards, small monetary 
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reimbursements (AUD $20.00) have been offered to G2 participants in recognition of 
time spent completing the survey. 
From Wave 15 (2010), a web-survey was adopted as the primary method of 
data collection. Across Waves 15 and 16, all G1 and G2 participants who had 
provided an email address were emailed a link prompting them to complete a web-
based version of the survey. For those participants who had not provided an email 
address or had instead requested a paper-based survey, paper surveys were mailed 
along with a pre-paid return envelope, and data collection occurred as per previous 
years as detailed above. 
As detailed in Figure 3.1, questionnaires during the G2 childhood period 
assessed domains including temperament, behaviour problems, emotional and 
physical health, social competence and school adjustment. During the G2 adolescent 
period, questionnaires additionally covered themes including mental health, 
personality, civic mindedness, family functioning, and relationships with parents, 
peers and romantic partners. A key methodological strength of the ATP has been its 
use of multi-informant data; both G1 and G2 participants have reported separately on 
many of the domains listed above. In childhood waves, Maternal and Child Health 
nurses and teachers also provided data.   
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Figure 3.1. Domains assessed for participants in Generations 1 and 2 at each wave of ATP data collection. 
Note. Wave 16 data collection occurred in 2015 when Generation 2 participants were aged 32-33 years.
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3.2.2 Generation 3. 
In 2012, recruitment began of the Generation 3 (G3) infant offspring of 
ATPG2 participants and their partners. The objective of the ATPG3 study is to recruit 
and assess ATPG3 offspring to explore the influence of G1 and G2 preconception life 
history factors on parental socio-emotional health at the time of parenthood; parent-
offspring attachment relationships; and offspring socio-emotional and cognitive 
health. In 2018, over 1000 offspring have been recruited into the ATPG3 study, with 
assessments of parents and offspring spanning both gestational and postpartum 
phases. Key data collection points are described in further detail below.   
Recruitment of participants for the ATPG3 study is organised such that 
ATPG2 participants (currently aged ~35 years, and aged ~29 years at the time the 
ATPG3 commenced) are contacted twice-yearly to update their contact details and 
report on whether they are expecting a child. When pregnancies are reported, G2 
participants are invited to complete a Computer Assisted Telephone Interview (CATI) 
or a web-survey at 32 weeks’ gestation. Participants are later also invited to complete 
a CATI/web-survey at eight weeks’ postpartum, and at 1, 4 and 6 years’ offspring age 
(waves titled ‘Life@1’, ‘Life@4’ and ‘Life@6’ respectively). The CATI/web-surveys 
gather self-report data on parental socio-emotional health, parent-offspring attachment 
relationships, and offspring socio-emotional health. At each of the eight-week 
postpartum, Life@1 and Life@4 phases of the study, offspring DNA samples are also 
collected from consenting families via a saliva swab. DNA samples are analysed in 
several ATP studies examining gene-environment interactions.  
As can be seen in Figure 3.2, ATPG3 data collection spans four major waves: 
(1) telephone interview with the mother (original ATP participant or partner) during 
pregnancy at 32 weeks’ gestation, with a nested study component comprising 
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antenatal neurosonography taken during the participant’s scheduled pregnancy 
ultrasound; (2) telephone interview at 8 weeks’ postpartum; (3) telephone interview 
with primary and secondary caregivers at 12 months’ postpartum, with a nested study 
comprising parent-child observations at 12-18 months’ postpartum using the Strange 
Situation Procedure (Ainsworth & Bell, 1970) and bio-sample collection; and, (4) 
telephone interview with primary and secondary caregivers at 4 years’ postpartum, 
with a nested study comprising parent-child observations at 4 years’ postpartum using 
the preschool adaptation of the Strange Situation Procedure (Marvin, Cooper, 
Hoffman & Powell, 2002), age-indicated psychometric assessments and bio-sample 
collection. As of 2018, a fifth wave, namely ‘Life@6’, has commenced and comprises 
a telephone interview with primary and secondary caregivers, a nested study of 
parent-child observations, age-indicated psychometric assessments and bio-sample 
collection.  
Wave (3) detailed above refers to the Life@1 phase of the ATPG3 study and 
has provided the ATPG3 data analysed in the current thesis. As indicated above, 
Life@1 comprises two main components: (1) the CATI/web-survey of >1000 infants 
and (2) a nested observational study of ~250 infants. The central objective of the 
Life@1 observational study is to assess patterns of infant attachment behaviour and 
caregiver sensitivity. Procedures for each of the two Life@1 study components are 
described in further detail below. 
Study data were managed using REDCap (Research Electronic Data Capture), 
a secure web-based application designed to support data management for research 
projects (Harris et al., 2009). 
Overall attrition has occurred gradually, at an average rate of <1% per annum, 
but significantly more families with a low socio-economic status have been lost from 
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the original sample (Prior et al., 2000). Table 3.1 presents a series of key sample 
characteristics that were measured at the beginning of the study in 1983 (G1 maternal 
and paternal education, SES quartile, and mother’s and father’s country of birth) and 
at each subsequent wave contributing data to the current thesis. This demonstrates the 
change in socio-demographic makeup of the retained sample at each time point 
providing data for the current program of research. As can be seen in Table 3.1, 
higher proportions of the retained sample to date reported having either or both G1 
parents born in Australia. Notably, the sub-sample who participated in the nested 
observational (SSP) component of the Life@1 study were of higher socio-economic 
status (SES) than those participating in the broader Life@1 wave, with relatively 
fewer sub-sample participants falling in the lowest SES quartile and relatively more 
falling in the highest quartile.  
A detailed summary of key sample characteristics at each wave that has 
provided data for the current thesis can be found in Table 3.1. Data analysed in the 
study presented in Chapter Four of this thesis were drawn from the ATPG3 Life@1 
wave only. Data analysed in the study presented in Chapter Five of this thesis (the 
intergenerational study) were drawn from surveys completed by both G1 parents and 
G2 adolescent offspring across five waves: Wave 9 (G2 age 12-13 years; 1995); 
Wave 10 (G2 age 13-14 years; 1996); Wave 11 (G2 age 15-16 years; 1998); Wave 12 






Figure 3.2. Summary of sample characteristics for participants in Generations 1, 2 and 3. 
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Table 3.1. Sample characteristics of ATP waves providing data for this thesis from 1983 to current.  
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Note. G1= Generation 1. G2 = Generation 2. CI = Confidence interval. SES = socio-economic status.  
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Wave 1. Life@1 interview assessment (CATI/web-survey). Surveys were 
completed by caregivers via a telephone interview with trained research staff (30-40 
minutes in duration) or via a web-survey when telephone interviewing was not 
feasible. Surveys were completed by ATPG2 caregivers, whether they were the 
nominated primary or secondary caregiver, and by non-ATPG2 caregivers (the 
partner of the original ATPG2 participant) in cases where the original ATPG2 
participant was not the primary caregiver. Participants reported on their socio-
demographic circumstances, their own and their partner’s socio-emotional health, 
parent-offspring attachment relationships, and offspring socio-emotional health. 
Wave 2. Life@1 observational assessment. After participating in the Life@1 
CATI/web-survey, G2 participants were invited to attend the Melbourne Attachment 
and Caregiving (MAC) Lab with their G3 infant for the Life@1 observational 
assessment. The multi-site MAC Lab houses the Life@1 and Life@4 observational 
components of the ATPG3 study, and is situated at the Royal Children’s Hospital 
Melbourne and at Deakin University campuses in Burwood and Geelong, Victoria. 
Participants were scheduled for assessment after having provided informed consent 
subsequent to participating in the CATI/web-survey. Assessments were conducted 
when G3 infants were aged between 12 and 18 months. 
Originally, invitations to participate in the nested observational study were 
extended to the nominated primary caregiver and their G3 infant. Nominated primary 
caregivers were mostly mothers, and comprised ATPG2 women as well as the female 
partners of ATPG2 men (i.e., non-ATPG2 mothers). The study subsequently altered 
this recruitment frame to preserve resources for collecting matched intergenerational 
data such that only original ATPG2 participants (comprising both mothers and 
fathers, regardless of primary or secondary caregiver status) were invited to 
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participate in the Life@1 observational component. At the time of submission of this 
thesis, the nested Life@1 observational sample comprised 214 ATPG2 mothers, 31 
ATPG2 fathers, and 49 non-ATP mothers.  
The Life@1 observation involves administration of the Strange Situation 
Procedure (SSP) (Ainsworth & Bell, 1970). Participating G2-G3 dyads were 
welcomed to their preferred MAC Lab venue by trained research administrators and 
briefed on the procedure. Parent-infant dyads were then video-recorded, using two 
GoPro video cameras, while participating in the SSP. Videotaped data were 
subsequently analysed by trained coders for infant-parent attachment behaviour using 
the coding system devised by Ainsworth et al. (1978), and for parental sensitivity 
using the Mini-Maternal Behaviour Q-Sort (Mini-MBQS) (Pederson et al., 1990c; 
Behrens et al., 2011; 2016). Appendix D contains a full list of Mini-MBQS items 
analysed in the studies presented in Chapters Four and Five of this thesis.  
The SSP is a gold-standard observational assessment involving eight 
standardised episodes across which the child is introduced to a stranger, and twice-
separated from then reunited with their caregiver. The procedure is designed to 
activate the child’s attachment system and also provides a suitable means of assessing 
parental sensitivity across contexts of both distress and comfort. Assessments were 
conducted by two to three researchers extensively trained in SSP administration. At 
the completion of the session, participating dyads received a $65.00 AUD department 
store-supermarket chain shopping voucher, a parking ticket to cover expenses if they 
chose to drive to the assessment venue, and an age-appropriate soft toy gift for the G3 
infant. 
Where consent was provided, Life@1 assessments also comprised a bio-
sample collection of G3 saliva to be used in ATP studies examining various 
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epigenetic research questions. Where possible, videotaped observations included 
extended footage of the subsequent bio-sample collection, which was typically 
conducted in the same observation room as the SSP. The bio-sampling process 
involved swabbing the infant’s mouth using 3-5 swabs for approximately 30 seconds 
per swab. Participating G2 caregivers were asked to complete the bio-sampling 
process rather than research administrators where possible so as to minimise distress 
to the infant and also to generate extended footage of dyadic interaction useful for the 
subsequent coding of parental sensitivity (not analysed in this thesis). Life@1 
assessments were typically ~30-45 minutes in total duration. 
3.3 Measures 
The empirical studies reported in Chapters Four and Five of this thesis report 
on a range of measures collected across three generations of ATP participants. 
Descriptions of these measures can be found in their respective chapters.  
3.4 Statistical Analysis 
Details about the analytic methods used in this thesis are outlined in Chapters 





Parental Sensitivity: Latent Structures and Their Relationships with Parental 
Contextual Stress, Mental Health and Infant Attachment Security 
4.1 Chapter Overview 
This chapter presents the second study of this thesis: a factor analytic study 
disaggregating the parental sensitivity construct assessed using the Mini-Maternal Behaviour 
Q-Sort (Mini-MBQS) (Moran et al., 2009), with subsequent investigation of associations 
between sensitivity domains and infant attachment behaviours, indicators of proximal 
contextual stress and indicators of parental mental health.  
 The previous study presented in Chapter Two provided meta-analytic evidence that 
various indicators of contextual stress experienced proximally to parenthood can affect 
parental sensitivity to offspring. Nevertheless, findings across the range of included studies 
were equivocal. One potential reason is that parental sensitivity is a heterogeneous construct 
and that different dimensions of sensitivity may be differentially vulnerable to stress within 
the caregiving-attachment environment. The research to date has been limited by time-
consuming, global assessments of parental sensitivity that lack information about specific 
caregiving sub-domains of caregiving behaviour that could present targets for intervention. 
While evidence suggests that a multidimensional approach to parental sensitivity may be 
optimal for detecting variation in parent-infant attachment relationships, disaggregated 
domains of sensitivity had not yet been explored with regard to potentially differential 
associations with indicators of contextual stress. 
This study has been submitted to Social Development in November 2018 under the 
title “Parental Sensitivity: Latent Structures and their Relationships with Parental Contextual 
Stress, Mental Health, and Infant Attachment Security”. The manuscript was prepared in 




regarding each author’s contribution to the paper. Supplementary tables can be found at the 
end of this chapter. Presented below is the submitted version of the manuscript.  
4.2 Abstract 
This study examined the structure and correlates of parental sensitivity as assessed by 
the Mini Maternal Behaviour Q-Sort (Mini-MBQS) at 12 months postpartum. The aims were 
twofold: (1) to identify latent structures of parental sensitivity, and (2) to examine how each 
structure relates to indicators of contextual stress. Parent-infant dyads (n=214) were drawn 
from a 35-year-old Australian population-based cohort study. Exploratory and Confirmatory 
Factor Analyses examined the structure of the Mini-MBQS. Infant attachment behaviour was 
used to validate identified structures. Factors were then characterised with respect to 
indicators of contextual stress: (1) individual (stressful life events, depression, anxiety, 
stress), (2) relational (marital status, partner conflict), and (3) socio-demographic (financial 
strain, education level, family size). Four latent Mini-MBQS factors were identified: (1) 
Intrusion; (2) Attention; (3) Verbal Support; and, (4) Intolerance/Criticism. Intrusion and 
Intolerance/Criticism were associated with higher risk, and Attention with lower risk, for 
infant attachment insecurities. Financial strain was associated with Attention difficulties. 
Being married/engaged was associated with higher Overall Sensitivity, Attention and Verbal 
Support. Parental anxiety was associated with higher Overall Sensitivity and with lower 
Intolerance/Criticism. Findings suggest that contextual stress indicators are differentially 
associated with sensitivity behaviours. Implications for research on stress and parental 
sensitivity are discussed. 




4.3 Introduction  
Parental sensitivity is a caregiver’s ability to perceive, accurately interpret and 
adequately respond to the needs of their child (Ainsworth et al., 1978). Infants who 
experience sensitive caregiving tend to form secure attachment strategies (De Wolff & van 
IJzendoorn, 1997). Conversely, caregiving insensitivity is linked to a range of negative 
offspring social-emotional outcomes (George & Solomon, 2008). Meta-analysis shows that 
emotional and environmental family stress are associated with reduced parental sensitivity to 
infant needs (Booth et al., 2018). However, prior studies have focused on global assessments 
of parental sensitivity. Little is known about the components of sensitivity that may be 
differentially susceptible to stress that have the potential to inform more precise and effective 
approaches to clinical and public health intervention. 
For example, theoretical and factor analytic segmentation of the 90-item Maternal 
Behaviour Q-Sort (MBQS) has yielded a number of key sub-domains including: 
“Awareness”, “Response Effectiveness”, “Positive Affect”, “Rejection”, “Synchrony”, 
“Controlling/Interfering”; “Facilitation of Exploration and Learning”, “Comfort with 
Physical Contact” and “Engagement” (Morley et al., 2010); “Cooperation/Attunement”, 
“Positivity” and “Accessibility/Availability” (Bailey et al., 2017); and, “Ignoring /neglecting 
versus Interacting”, “Accepting versus Hostile/rejecting” and “Interfering” (Bailey et al., 
1999). Importantly, domains have been shown to differentially predict infant attachment.  
Morley et al. (2010) found that “Awareness and “Controlling/Interfering” were associated 
with the greatest variation between mothers in secure versus insecure attachment 
relationships. Bailey et al. (2017) found that mothers in avoidant attachment relationships 
were less “Cooperative/Attuned” than mothers in secure attachment relationships, and less 




The relationship between MBQS sub-domains and indicators of stress is less clear. 
This is because most studies have not examined associations at the sub-domain level. For 
example, across twenty-one systematically reviewed studies examining associations between 
MBQS sensitivity and contextual stress (e.g., maternal education, family income, maternal 
age, cohabitation status, parenting stress, and maternal internalising symptoms) (Booth et al., 
2018), only one study examined stress in relation to sub-domains of MBQS sensitivity 
(Rochette & Bernier, 2014a). This study found that family socio-economic status (SES) was 
positively and moderately correlated with ‘response to positive signals’, ‘response to 
distress’, ‘sensitivity/responsiveness’ and ‘physical proximity’; however there was no 
association with ‘positive affect sharing’ or ‘hostility/rejection’ (Rochette & Bernier, 2014b). 
SES was indicated by an aggregate of maternal education and family income in light of a 
strong correlation between the two (r=.65, p<.01) in that sample (Rochette & Bernier, 
2014b). Nevertheless, SES is a multidimensional construct, and contributions of income, 
education and occupation represent different types of capital (Conger & Donnellan, 2007) 
that might have unique relationships with caregiving. 
The finding that some but not all subdomains of sensitivity were linked to SES 
(Rochette & Bernier, 2014b) suggests a complex picture of the relationships between stress 
and parental sensitivity, but one that if more fully understood could yield significant 
dividends for targeting clinical and public health interventions aimed at enhancing parental 
sensitivity. For example, ‘cognitive’ or ‘exploratory-based’ sensitivity sub domains might be 
especially susceptible to reduced attention arising from competing demands, such as those 
that exist in the context of financial strain. ‘Affective’ sensitivity domains might be 
particularly vulnerable to stress associated with parents’ internalising symptoms (Lovejoy et 
al., 2000). Mothers with depression show lower eye gaze and less communicative 




less positive voice tonality and lower prosody in infant communication (Reissland, Shepherd, 
& Herrera, 2002). Anxious parents might be hypervigilant to infant signals, and attribute 
threat to non-threatening scenarios resulting in overprotection and intrusiveness. 
Alternatively, in a context of stress, anxiety may foster hypervigilance to self-oriented threats, 
leading to mistimed responses or a failure to observe infant cues. In such contexts, stress has 
the potential to interfere with core caregiving priorities fundamental to parental sensitivity 
(Barrett & Fleming, 2011; Mileva-Seitz et al., 2011). It may divert attention from the child to 
the self and destabilise the motivation to be responsive and infant-oriented (Dix et al., 2004). 
A further gap in the literature is that there is no published version of a factor analysis 
of the short-form (25-item) Mini-MBQS, despite growing research popularity of the short-
form (Bailey, Redden, et al., 2016; Brooker & Poulin-Dubois, 2013; Dayton, Huth-Bocks, & 
Busuito, 2015; Rifkin-Graboi et al., 2015). The Mini-MBQS has been conceptually organised 
into four behavioural domains (‘Synchrony’, ‘Awareness’, ‘Positive Communication’ and 
‘Teaching’) (Bailey, Bisceglia, Roche, Jenkins, & Moran, 2009). However, these domains 
have not been extensively examined or validated in the literature, nor have relationships with 
contextual stress been examined. The short-form demonstrates convergence with the original 
(Tarabulsy et al., 2009) and is less time consuming to code. As such it may be useful in 
clinical as well as research settings and its disaggregation will provide information about 
opportunities for targeted intervention. 
 The purpose of this study is to examine the structure and correlates of Parental 
Sensitivity as assessed by the Mini-Maternal Behaviour Q-Sort (Mini-MBQS) at 12 months 
postpartum. Specifically, the aims were twofold: (1) to conduct exploratory and confirmatory 
factor analysis to identify the structure of sensitivity, coded using the Mini-MBQS in a 
community-based sample, and (2) examine associations between sensitivity domains and 




including financial strain, education level, marital status, family size, partner conflict, 
stressful life events, and symptoms of depression, anxiety and stress.  
4.4 Method 
4.4.1 Participants. 
Participants were from a three-generation cohort study, the Australian Temperament 
Project Generation 3 Study (ATPG3). Families comprising the focal cohort (Generation 2; 
G2) and their parents (Generation 1; G1) were recruited from Victoria, Australia in 1983 
(original N=2443). G1 and G2 participants have provided survey-based data approximately 
every 2 years from G2 age 4-8 months (1983) to G2 age 27-28 years (2010). In 2012, 
recruitment began of the Generation 3 (G3) infant offspring of G2 participants and their 
partners. In 2018, over 1000 offspring have been recruited into the ATPG3 study, with 
assessments of parents and offspring occurring in pregnancy (Trimester 3) and at 8 weeks 
and 1 year postpartum. Data for the current analysis was drawn from a nested observational 
study of attachment conducted at 1 year postpartum (ATPG3 ‘Life@1’). All Life@1 adult 
participants in the nested study who were original ATPG2 participants with complete data on 
the focal outcome (parental sensitivity) were included (n=214; 206 mothers, 8 fathers). All 
infants (116 girls; 98 boys) were their biological offspring. Adult participants were well 
educated: 58% were tertiary educated, and 90% had attained a non-school qualification. 
Recent estimates (Australian Bureau of Statistics, 2017) indicate that 76% of 30-34-year-old 
Australians have attained at least one non-school qualification.  
4.4.2 Procedure. 
All nominated primary caregivers within the population based ATPG3 study 
completed the 12-month postpartum telephone interview (30-40 minutes) with trained 
research staff or a web survey with identical content. They provided information on 




Parents were subsequently invited into a more detailed arm of the study which involved 
observation of attachment behaviour. Around 25% of those participating in the population 
study agreed to participate. Compared to the original population sample in 1983, the current 
sub-sample did not significantly differ with respect to mother’s or father’s occupation or 
ethnicity, or mother’s education level (see Supplementary Table S14). Fathers in the current 
sub-sample had slightly lower levels of education than those participating in the broader 
population sample. Dyads were observed in the Strange Situation Procedure (SSP) 
(Ainsworth & Bell, 1970) in a laboratory setting. Assessments were conducted by 2-3 
researchers extensively trained in SSP administration, and were videotaped for subsequent 
coding. Assessments also included collection of infant saliva samples where consent was 
indicated. These samples are analysed in other ATP studies examining gene-environment 
interactions; where available, extended footage of dyadic interaction during bio-sample 
collection was used for parental sensitivity coding in the current studies. Participants were 
reimbursed for travel costs.  
Study data were managed using REDCap (Research Electronic Data Capture), a 
secure web-based application designed to support data management for research projects 
(Harris et al., 2009). 
4.4.3 Measures. 
Parental sensitivity. Sensitivity behaviours were coded using the Mini-Maternal 
Behaviour Q-Sort-V Revised Mini-MBQS 25-Item for Video Coding (Moran, 2009) based 
on observation periods of about 30 minutes. Coders were extensively trained during 2-3-day 
training with an original author of the MBQS; or, by an ATP coder who had gained 
certification of reliability in coding. All coders became ‘reliable’ by demonstrating 
convergence in sensitivity ratings of 0.80 with a reliable expert on 8 parent-infant cases. 




cases each rated by two coders). 
In the Mini-MBQS, items are scored from -2 to +2, whereby lowest scores are given 
to items ‘least like’ the caregiver and highest scores to items ‘most like’ the caregiver. This 
generates an ‘unforced sort’ of item scores which is then ‘forced’ into a distribution of five 
equal groups of five items, as per conventions of q-methodology (Herrington & Coogan, 
2011). Each ‘sort’ is correlated with a criterion sort indicating the ‘prototypically sensitive’ 
parent. The resulting score can vary from -1 (least sensitive) to +1 (prototypically sensitive). 
We used unforced item scores for factor analysis as these represent the scores that are most 
closely related to the observed behaviour. Although forcing the items to match a distribution 
of five equal groups may be useful for clinical judgment at the person level, this changes the 
covariance structure between items. Using the short-form, forcing the sort likely reduces 
precision at the item level because items are forced to a greater relative degree than with the 
long-form (e.g., an item might be forced from a 1 to a 2 when it best fits as a 1).  
Infant attachment. Infant attachment was classified from behaviour observed during 
the Infant Strange Situation Procedure (SSP) using the Ainsworth Scoring System 
(Ainsworth et al., 1978). The SSP involves a series of eight standardised episodes across 
which the infant is introduced to a stranger, and twice separated from and reunited with the 
caregiver. The procedure is designed to activate the infant’s attachment system and, together 
with a free-play session, provides an appropriate medium for coding parental sensitivity. 
Attachment was coded on four 7-point scales: proximity and contact-seeking; contact-
maintaining; resistant; and, avoidant behaviour. Based on patterns of behaviour across 
episodes of reunion with the caregiver, infants were classified as B (secure), A (avoidant), C 
(resistant) and/or D (disorganized), using the Main & Solomon Indices for Disorganized 
Attachment (Main & Solomon, 1990). Behavioural indices of disorganized attachment can be 




present together. If a dyad is classified as disorganized with respect to attachment, the 
secondary, ‘underlying’ classification (A, B or C) is also given (Main & Solomon, 1990). To 
assess inter-rater reliability (IRR), 53.4% of all SSP videos were double-coded. Inter-rater 
reliability was calculated at 85.7% for the two-way (Secure versus Insecure) classification 
level and at 82.1% for the four-way (A, B, C, D) classification level. 
Indicators of stress. For all variables, high scores indicate stress.  
Stressful life event appraisals. Life events were adapted from Coddington (1972). 
Respondents reported any changes/losses/problems for their family over the previous 12 
months. They appraised each event as having either 1=a good effect, 2=no effect, 3=a bad 
effect, or 4=a very bad effect. We binary-coded appraisals to delineate stressful from non-
stressful life events so that 0=only ‘good’ or ‘no effect’ (neutral) events and 1=one or more 
‘bad’ or ‘very bad’ events (‘stressful life events (SLE)’). 
Financial strain. Participants reported financial status as: 0=living comfortably, 
1=doing alright, 2=just getting by, 3=finding it quite difficult, or 4=finding it very difficult. 
We categorised these data so that 0=living comfortably, 1=doing alright and 2=some level of 
financial strain (responses of 2, 3 and 4). We collapsed responses of 2, 3 and 4 given few 
cases at the extreme end in this sample. 
Educational attainment. Participant reports of completed education were binary-
coded so that 0=tertiary educated and 1=less than tertiary educated. 
Family size. Number of siblings was categorised as 0=none, 1=1 and 2=2 or more. 
Partner conflict. Participants indicated frequency of conflict with their 
husband/wife/partner on a single item from the Maternity Social Support Scale (MSSS) 
(Webster et al., 2000), where 1= never, 2= rarely, 3= some of the time, 4= most of the time, 
or 5= always. We reverse-coded then binary-coded this variable so that 0=never/rarely 




Marital status. Participants were asked to endorse their current marital status. We 
binary-coded responses so that 0=engaged or married and 1=not married (variable indicates 
status as single, separated/divorced or had never married).  
Internalising symptoms. Participants rated the frequency of their depressive, anxiety 
and stress symptoms (0=never, 1=sometimes, 2=often and 3=almost always) on each of the 
7-item scales of the short-form Depression, Anxiety and Stress Scales (DASS-21; Lovibond 
& Lovibond, 1995). The DASS-21 provides a reliable and valid indication of symptoms in 
both clinical and non-clinical populations (Henry & Crawford, 2005). The depressive 
symptoms subscale assesses dysphoria, hopelessness, self-deprecation, lack of interest in 
activities, anhedonia and inertia. The anxiety symptoms subscale assesses autonomic arousal, 
skeletal muscle effects, situational anxiety, and subjective experience of anxious affect. The 
stress symptoms subscale assesses difficulty in relaxing, nervous arousal, and feeling easily 
upset, agitated, irritable, over-reactive or impatient. Internal consistency in this sample was 
good (=0.83 for the depressive symptoms subscale, =0.71 for the anxiety symptoms 
subscale and =0.84 for the stress symptoms subscale). Participants also self-reported 
postnatal depressive symptoms on the 10-item Edinburgh Postnatal Depression Scale (EPDS) 
(Cox, Holden, & Sagovsky, 1987). Again, internal consistency in this sample was high 
(=0.83). 
4.4.4 Data analytic strategy. 
 Factor analysis. Exploratory (EFA) and confirmatory factor analysis (CFA) were 
conducted using MPlus Version 7.2 (Muthén & Muthén, 2012) and all subsequent analyses 
(regression and correlational analyses) were conducted in Stata Version 13 (StataCorp, 2013). 
First, we performed an EFA using maximum likelihood estimation with robust standard 
errors (Muthén & Muthén, 2012). An oblique rotation was used to allow for correlations 




comparative fit index (CFI) .95 and root mean square error of approximation (RMSEA) 
.05 (Hu & Bentler, 1999). We removed cross-loading items (retaining items with an 
absolute loading of 0.3 on one factor only), and we retained factors if they comprised 3 
items. We then performed a CFA in the same sample to test the structure identified using 
EFA. We examined modification indices, factor loadings and theoretical consistency in item 
clustering to verify model fit. We inspected R2 values to detect variance explained by the 
latent variable for each item, then examined descriptive statistics, internal consistency and 
validity indices. We calculated composite reliability indices of internal consistency using an 
online calculator (Colwell, 2016) based on formulae developed by Raykov (1997).  
Factor validation. We examined the criterion validity of each factor by analysing 
relationships with infant attachment at each of the two-way (secure versus insecure) and four-
way (secure, avoidant, resistant or disorganised) classifications. We examined two-way 
classification using binary logistic regression, and four-way classification using multinomial 
logistic regression. Because factor scores are sample-specific (DiStefano, Zhu, & Mindrila, 
2009), we also derived mean subscale scores by averaging the items that comprised each 
factor. For all analyses, we compared results from both factor and mean scores to detect any 
differences in effect sizes and alpha levels. We interpret results from mean score analyses 
here since these will be most amenable to use by other researchers, but results from factor 
score analyses are available in Supplementary tables. 
Associations with contextual stress. We examined bivariate associations between all 
stress variables with parental sensitivity and with each factor. Of note, the stress variables 
were found to have missing data (average 2.9%, ranging from 2.3-8.8% missing). Given this 
small amount of missing data, we analysed these variables using available cases. For ordinal 
stress variables (financial strain, family size and stressful life events) we interpreted 




For binary categorical (partner conflict, education level and marital status) and continuous 
stress variables (depression, anxiety and stress) we interpreted Pearson’s r correlation 
coefficients. To examine combined effects of relevant stressors, we then entered all stress 
variables that had bivariate associations of p<.10 with either global sensitivity or with any 
domain (using either factor or mean scores), in multiple regression models with robust 
variance estimation (predicting global sensitivity and each of four factors). We adjusted for 
infant sex based on the possibility of caregiving differences to male versus female children 
(Biringen, Robinson, & Emde, 1994), and for parent sex given that the MBQS has primarily 
been used with mothers. 
4.5 Results 
4.5.1 Descriptive statistics. 
Forced global sensitivity scores ranged from -0.58 to 0.89, with a sample mean of 
0.38 (SD=0.36) consistent with other non-risk samples (Booth et al., 2018). Fifty-seven per 
cent of infants were classified as securely attached; 18.2% were classified as avoidant; 11.2% 
resistant; and, 13.6% disorganised, consistent with distributions in community based samples 
(van IJzendoorn, Schuengel, & Bakermans–Kranenburg, 1999b). Further detail on sensitivity 
and attachment characteristics can be found in Supplementary Tables 1 and 2. 
Supplementary Table 3 provides an overview of sample descriptives for contextual 
stress variables. DASS mean scores were slightly lower than those previously identified in a 
larger Australian adult population sample (Crawford, Cayley, Lovibond, Wilson, & Hartley, 
2011). EPDS scores were relatively lower than those previously identified in a prospective 
Australian population sample (n=12,361) (Milgrom et al., 2008), in which 7.5% of women 
scored >12 (indicating severity requiring follow-up) compared to 2.3% with scores >12 in the 
current sample. 




In the initial EFA, a five-factor solution demonstrated best fit for the data. After 
removing cross-loading items and the fifth factor, which subsequently contained only two 
items, a four-factor structure remained. Five items (items 6, 10, 11, 20 and 24) were removed, 
yielding a remaining total of 20 items for the CFA. See Supplementary Table 4 for initial 
item and factor loadings identified in EFA, and Supplementary Table 5 for an overview of 
the reasons for item removal at each stage of factor analysis.  
Following CFA, two items were removed from Factor 1 (5 and 17), leaving three 
items that optimised model fit in our sample. Four items were removed from Factor 3 (13, 16, 
21 and 22), leaving three items on this factor. The items on Factors 2 (four items) and 4 (four 
items) remained unchanged after transitioning from EFA to CFA. Fourteen of an original 25 
items were retained in the final four-factor solution (see Table 1). Composite reliability 
indices were acceptable for three of four factors (range 0.72–0.74) but low for Factor 3 
(0.56). Table 2 provides information on composite reliability indices, inter-correlations 
between factor and mean scores, and associations with global sensitivity.  
Items loading on Factor 1 described a tendency of the caregiver to dominate, set the 
pace of interactions and intrude on their infant’s physical space and autonomy. This factor 
was labelled Intrusion. Items loading on Factor 2 described caregiving awareness of and 
attention to infant needs, through ongoing psychological and physical accessibility to a 
variety of cues. This was labelled Attention. Factor 3 comprised items that signify quality of 
verbal communication, indicating an intent to scaffold infant listening and learning. This was 
labelled Verbal Support. Items loading on Factor 4 described an underlying intolerance of 
infant needs, manifest through criticism, reprimands and oppositional behaviour. This was 
labelled Intolerance/criticism. For each of Intrusion, Attention and Verbal Support, subscale 
means were calculated such that high scores reflect high levels of that behaviour. For 









Table 4.1. Factor loadings in the final structure. 
Factor loading  Item description 
1: Intrusion 
0.693        01 Provides B with little opportunity to contribute to the interaction - P does not follow B's lead/no turn taking  
0.484        09 Interactions with B characterized by active physical manipulation, interfering with or controlling B's movements 
0.832        12 During ongoing interactions, misses slow down or back off signals from B  
2: Attention 
0.673        02 Closely monitors B’s activities and affect/mood state during visit  
0.471        07 Arranges her location so she can perceive B’s signals: physically accessible and able to see and hear B  
0.495        08 Attends and responds to B’s distress and non-distress signals even when engaged in some other activity such as having 
a conversation with the visitor  
0.824        19 Aware of and responds to B’s positive and negative signals  
3: Verbal Support 
0.698        03 Speaks to B directly and ensures B is attending - i.e. communicates with intent and scaffolds B to listen 
0.570        04 Repeats words carefully and slowly to B to better inform, expand on B's words, or teach or label an activity or object 
0.361        15 Praises B  
4: Intolerance/criticism 
0.777        14 Realistic expectations regarding B’s self-control of affect - scaffolds, supports or gently re-directs B when needed 
-0.410        18 Scolds, reprimands, criticizes or is uncomplimentary to B 
-0.778        23 Distressed by/intolerant of/overwhelmed by B’s demands  
-0.604        25 Actively opposes B's wishes or interferes with activity, including B's proximity seeking 





Table 4.2. Internal consistencies, inter-correlations of mean and factor scores, and associations with global sensitivity. 
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4.5.3 Criterion validity: parental sensitivity and attachment classification. 
Table 4.3 details the results of regression models testing the criterion validity of mean 
subscales with infant attachment classifications. Higher levels of Intrusion were associated 
with a 2½-fold increase in the odds of insecure classification relative to secure. This was 
consistent across the four-way classification with Intrusion increasing risk for each insecure 
attachment classification around 2½-3-fold compared those securely attached.  
Higher levels of Attention were associated with close to a 3-fold reduction in the odds 
of insecure attachment classification relative to secure. At the four-way classification, higher 
levels of Attention were associated with close to a 4-fold reduction in risk for both avoidant 
and disorganised attachment relative to secure attachment.  
Lower levels of Intolerance/criticism were associated with over a 2-fold reduction in 
the odds of insecure attachment classification relative to secure. At the four-way 
classification, lower levels of Intolerance/Criticism were associated with around 4- and 3-fold 
reductions in risk for resistant and disorganised attachment, respectively.  
Verbal Support was not associated with any variation in risk of insecure or 
disorganised relative to secure attachment. 
A unit increase in global sensitivity was associated with a 99.99% reduced risk of 
having either an avoidant, resistant or disorganised attachment status, relative to secure. 
Inspection of the global sensitivity mean scores for each attachment classification supported 
the magnitude of these effects, revealing large differences in sensitivity means for each of 
avoidant, resistant and disorganised relative to secure classifications. The mean difference 
between secure versus insecure groups equated to a Cohen’s d of 2.03 (95% CI 1.69 – 2.36).  
4.5.4 Associations with contextual stress. 
Bivariate associations. Being unmarried/not engaged was negatively associated with 




p<.05). Financial strain was negatively associated with Attention (rs= -0.16, p<.10). Family 
size was positively associated with Attention (rs=0.13, p<.10). Anxiety was positively 
associated with (low) Intolerance/criticism (r=.10, p<.10). No other associations were 
statistically significant (detailed results are available in Supplementary Table 4.8).  
Multivariable associations. Table 4.4 presents results of multiple regression analyses 
predicting Intrusion, Attention, Verbal Support, Intolerance/criticism and global sensitivity. 
Stress variables included in each regression model were financial strain, family size, marital 
status and anxiety symptoms (as these had bivariate associations at p<.10 with either global 
sensitivity or with any domain, using either factor or mean scores). Results from models 
adjusted for parent and infant sex are described below. 
Intrusion. There were no significant contributions to the model predicting Intrusion 
(R2=.025, p=.52).  
Attention. This model accounted for 7.3% of the variance in Attention (R2=.073, 
p<.05). Statistically significant contributions were financial strain (=-.16, p<.05) and 
marital status (=-.17, p<.05).  
Verbal Support. Only marital status (=-.17, p<.05) significantly contributed to the 
model predicting Verbal Support (R2=.055, p=.43).  
Intolerance/criticism (high scores reflect low levels). Only anxiety (=.15, p<.05) 
significantly contributed to the model predicting (low) Intolerance/criticism (R2 =.046, 
p=.17).  
Global sensitivity. The model accounted for 9.9% of the variance in global sensitivity 
(R2=.099, p<.01). Statistically significant contributions were marital status (=-.27, p<.01) 




Table 4.3. Results from regression models of sensitivity mean scores predicting infant attachment classifications. 
 Binary logistic regression Multinomial logistic regression 
 Insecure versus  
Secure (ref)  
OR (95% CI) 
Avoidant versus  
Secure (ref)  
RRR (95% CI) 
Resistant versus  
Secure (ref)  
RRR (95% CI) 
Disorganised versus Secure 
(ref)  
RRR (95% CI) 
Intrusion  2.62 (1.72 – 4.00***)  2.51 (1.50 – 4.18***)  2.38 (1.30 – 4.38**)  2.98 (1.64 – 5.39***) 
Attention  .39 (.21 – .71**)  .26 (.12 – .54***)  .98 (.38 – 2.54) .23 (.10 – .52***) 




 .42 (.25 – .69**)  .69 (.38 – 1.27)  .24 (.12 – .51***) .39 (.20 – .77**) 
Global 
sensitivity 
.00026 (.00003 – 
.00248***) 
.00050 (.00004 – 
.00543***) 
.00014 (.00000 – .00204***) .00001 (.00000 – .00030***) 




Table 4.4. Results from adjusted multiple regression models predicting global sensitivity and each mean subscale. 
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Note. Models adjusted for parent sex and infant sex. Details of unadjusted effects, factor score effects and coefficients for confounders can be 





Findings from this study support prior research that parental sensitivity has a 
heterogeneous structure (Bailey et al., 2009; Bailey et al., 1999; Bailey et al., 2017; Rochette 
& Bernier, 2014b), and suggest that failure to examine relationships by substructure may be 
obscuring the nature of its association with contextual stress. Specifically, this study found 
that: (1) the Mini-MBQS global parental sensitivity construct has four substructures 
(Intrusion; Attention; Verbal Support and Intolerance/Criticism), (2) three of the four 
substructures predict infant attachment security in expected ways, and (3) indicators of 
contextual, relational and individual stress are differently associated with substructures. 
Substructures identified here were theoretically consistent with MBQS-90 structures (see 
Supplementary Table 4.6 for a comparison of factor structures identified in the literature). 
This provides further support for a multidimensional approach to understanding parental 
sensitivity, not only for purposes of detecting insecure attachment relationships (Bailey et al., 
2017) but also for precision in distinguishing where the vulnerabilities to caregiving arise 
from stressors in the caregiving-attachment environment.  
Higher global sensitivity scores indicated lower risk for avoidant, resistant and 
disorganised attachment classifications relative to secure attachment. Of the four factors, the 
two negatively focused domains – Intrusion and Intolerance/criticism – most strongly 
detected risk of attachment insecurity. These factors were also the most strongly correlated 
with global sensitivity ratings. The ‘negative’ caregiving behaviours seen in Intrusion and 
Intolerance/criticism, characterised by harshness, intolerance, oppositional behaviour and 
control, appear to be especially relevant to overall sensitivity ratings and attachment 
behaviour. One explanation is that damaging caregiving behaviours may be more influential 
in shaping attachment strategies than positive ones, signalling a negativity bias such that 




the attachment system, compared to the ‘positive’ behaviours of Attention and Verbal 
Support. It is also possible that caregiving responses to insecurely attached infants are more 
negative overall. It is important to note that these possibilities may not generalise to all 
populations. For example, caregiving behaviours in a clinical sample may be more restricted 
than in a population sample. There may also be differences in research contexts in which 
caregiving behaviour is coded in an in-home environment or with the long-form MBQS, for 
example. Further, as these possibilities are at odds with earlier research findings (e.g., 
Ainsworth, 1969; 1977) on the critical importance of ‘positive’, harmonious interactions to 
secure parent-infant attachment relationships, they would benefit from further investigation.  
Attention was linked to lower likelihoods of insecure, avoidant and disorganised 
attachment, but not resistant attachment. Resistant (ambivalent) attachment strategies tend to 
form when caregiving behaviour is inconsistent or unpredictable over time (Benoit, 2004). As 
such, the duration of interaction available for MBQS coding might have been insufficient to 
detect the temporal variations in Attention that characterise a resistant dyad in their daily life. 
Verbal Support was not associated with infant attachment classifications. Items in the 
Attention, Intrusion and Intolerance/criticism domains might more potently indicate caregiver 
capacity for effective emotion co-regulation (Bailey et al., 2009). Given the dominance of 
early right brain functioning in attachment development (Schore, 2000, 2001), proficiency in 
language-based communication alone may be insufficient for promoting attachment security. 
This factor also had relatively low internal consistency and a modest association with global 
sensitivity.  
The final model examining effects of contextual stress on global sensitivity included 
financial strain, marital status, family size and anxiety symptoms, and accounted for 9.5% of 
the variance in global sensitivity. This result echoes a recent meta-analysis (Booth et al., 




10% of the variance in maternal sensitivity (assessed using various MBQS versions). 
However, as expected, subsequent deconstruction of the sensitivity construct revealed a far 
more nuanced picture of differential relationships between caregiving behaviours and stress.  
Being engaged/married was related to more optimally sensitive behaviour, across both 
bivariate and main analyses, in multiple domains (global sensitivity, Attention and Verbal 
Support). In this sample, marital status may indicate a stable relationship arrangement with 
potentially associated emotional, financial and instrumental support, thus promoting an 
enhanced capacity for sensitivity due to reduced stress or pressure. Additional support might 
help to balance demands such that attentional and emotional resources are optimised. An 
alternative is that unmeasured variables account for this relationship. For example, 
dispositional characteristics such as adult attachment representations may predict being 
married and parental sensitivity (Verhage et al., 2016).  
In our sample, 11.7% of participants reported being not married or engaged. Of these, 
76% were in cohabiting living arrangements with partners, suggesting the effect may have 
been driven by characteristics of the unmarried group other than cohabitation. For example, 
unmeasured factors, such as the length of the relationship, might account for this result. 
When we examined inter-correlations between stress variables (see Supplementary Table 7), 
being unmarried was associated with lower education (r=0.18, p<.05), partner conflict 
(r=0.16, p<.05), stressful life events (r=0.17, p<.05), DASS anxiety (r=0.23, p<.001), DASS 
depressive symptoms (r=0.17, p<.05) and EPDS depressive symptoms (r=0.14, p<.05). 
Participants who were married/engaged might have experienced protective effects associated 
with these factors, but further investigation is warranted using longitudinal study designs. 
The finding that anxiety was positively associated with global sensitivity in the 
multiple regression model is somewhat counterintuitive, but nevertheless potentially 




range of anxiety symptoms, and there were no ‘severe’ or ‘extremely severe’ cases as 
designated by validated DASS categories. The DASS anxiety scale places an emphasis on 
autonomic arousal and situational anxiety (Lovibond & Lovibond, 1995). A positive 
relationship between mild anxiety and heightened sensitivity could relate to the extent that 
mild symptoms might reflect a normative level of vigilance that supports attunement to infant 
needs. If demonstrated in longitudinal data, this finding could be useful in normalising these 
symptoms for parents by reassuring that mild anxiety symptoms are not only normative but 
may support rather than detract from the quality or strength of an emotional connection with 
their infant. Again, it cannot be ruled out that an unmeasured variable accounts for this 
association. One possibility is that an underlying trait of sensitivity (Acevedo et al., 2014) 
may indicate both the propensity to attend to an infant and low level anxious arousal. 
In the current study, financial strain was negatively related to Attention scores at both 
bivariate and multivariate levels, but was not significantly associated with any other domain. 
Financial stress is thought to deplete resources available for caregiving (Conger & Donnellan, 
2007). Stress in general can also undermine attentional capacity (Liston, McEwen, & Casey, 
2009); the pressure of financial strain might therefore challenge parents’ capacity to remain 
focused on infant needs. Current results are consistent with prior research linking socio-
economic status and sensitive caregiving in thematically similar domains (response to 
positive signals, response to distress, sensitivity/responsiveness, and physical proximity) 
(Rochette & Bernier, 2014b). While we cannot infer causation based on current data, 
caregivers experiencing financial strain may be affected by the pressure of competing 
demands or limited resources and as such might benefit from support to remain sufficiently 
responsive to infant needs.  
At the bivariate level, family size was positively associated with Attention scores. 




and third time parents better able to detect and respond to the needs of subsequent offspring. 
Conversely, more attentive parents may choose to have more children.  
Intrusion and Intolerance/criticism were not associated with any of the stress variables 
measured here (with the exception of a positive relationship between anxiety and low 
Intolerance/criticism in both bivariate and multivariate analyses). Marital status (being 
unmarried) was the only stress variable linked to lower Verbal Support. Effects of other 
socio-ecological variables might arise more prominently in contexts of higher stress, i.e., in 
clinical or risk populations (Bigelow et al., 2010; Lemelin et al., 2006; Logsdon et al., 2015). 
Alternatively, these types of sensitivity behaviours might be better explained by underlying 
dispositional or other characteristics, such as intergenerational trauma and unresolved loss 
(Schuengel, Bakermans-Kranenburg, & Van IJzendoorn, 1999) with less variance attributable 
to ecological contributions.  
To examine possible shared variance between variables contributing to multivariable 
models, we inspected inter-correlations between all indicators of stress (see Supplementary 
Table 4.7). Despite a significant relationship between anxiety and marital status (r=0.23, 
p<.001), there were two final models to which both anxiety and marital status made unique 
contributions (those predicting global sensitivity and Intolerance/criticism).  
Despite evidence to suggest the relevance of education, partner conflict, stressful life 
events, stress and depressive symptoms to parental sensitivity (Booth et al., 2018), these 
factors did not account for variance in either global sensitivity or its sub-domains. Effect 
sizes were small and non-significant, and most confidence intervals were wide. Effects of 
these variables may emerge for those experiencing more pronounced or persistent adversity. 
The finding that anxious but not depressive symptomatology was associated with parental 
sensitivity aligns with a possibility that anxiety at low levels might specifically index a level 




cross-sectional design might also obstruct precision in detecting possible effects. For 
example, depression has been found to undermine maternal sensitivity at infant age ten 
months but not at age four months (Bailey, Bernier, et al., 2016). This suggests that 
caregiving might be more vulnerable to internalising symptoms at particular periods; or, that 
accumulating rather than current stress has greater influence on caregiving sensitivity.  
4.6.1 Strengths and limitations. 
Associations tested here, while temporally separated by a period of weeks, were 
essentially cross-sectional. This limits our understanding of effects of persistent stress. There 
might also be effects of distal stress not examined here. For example, stress exposure across 
preconception development might interact with experiences in the proximal caregiving 
ecology. Further research in longitudinal data is now warranted. 
Because factor scores are sample-specific (DiStefano et al., 2009), we derived mean 
subscale scores for analysis and interpretation in the current study. We compared effects from 
analyses using factor and mean subscale scores. In general, effect sizes and internal 
consistency were consistent across both factor and mean score analyses, supporting utility of 
the subscales identified here for future research.  
Findings reported here must be considered in the context of possible limitations of the 
short version of the MBQS. Meta-analytic investigations (Booth et al., 2018) have found that 
additional variance in parental sensitivity is explained in studies using the long-form MBQS. 
While differences in aggregate effect sizes were small (Booth et al., 2018), it is possible that 
findings arising from the use of short-form MBQS data represent conservative or 
qualitatively different estimates than those potentially arising from use of the long-form, 
which captures a broader realm of caregiving behavioural indices.  
The current factor structure was predicated on a single sample and requires validation 




reporting on average low levels of financial strain and internalising symptoms. This 
community sample might display qualitatively different or restricted ranges of behaviour 
compared to clinical or risk samples, including relatively low variance in items reflecting 
‘extremes’ of insensitivity such as hostility, punitive behaviour and inaccessibility.  
A large majority of participants were mothers, in line with past research which has 
typically focused on maternal sensitivity. We did not have a sufficient number of fathers to 
test for parent gender differences, but further research should examine validity and factor 
structure of the MBQS with fathers as well as mothers.  
We did not test any mediation or moderation effects of other constructs theoretically 
relevant to sensitivity such as adult attachment representations, infant characteristics or 
hormonal markers. Psychosocial contributions likely interact with underlying variations at the 
representational, relational and biological levels. For example, differences in caregiving 
sensitivity informed by adult attachment representations have been shown to vary as a 
function of the stress context (Mills-Koonce et al., 2011). Caregivers with insecure 
attachment representations are more likely to reject social support when stressed, heightening 
vulnerability to spill-over effects of stress on the capacity to care (Mills-Koonce et al., 2011).  
4.6.2 Conclusions and recommendations. 
 Findings from this study support a multidimensional view of parental sensitivity 
(Bailey et al., 2017) and in turn hold promise for greater precision in detecting where 
vulnerabilities to parental sensitivity may arise from stress in the family environment. 
Importantly, findings suggest that failure to examine parental sensitivity by substructure 
might be obscuring differential associations with both infant attachment security and 
contextual stress variables. Earliest identification of intrusive and intolerant/critical 
behaviours appears to be key to efficient parenting support. Contextual stress appears to be 




indicate heightened vigilance to infant needs. Further investigation of this nuanced picture of 
sensitivity will require investment in longitudinal study designs. A growing evidence base is 
then needed to further clarify the specific combinations and thresholds of psychosocial stress 
that most warrant attention, so as to support individuals to provide the best possible care to 






4.7 Supplementary Tables 
Table S4.1. Sample descriptives: parental sensitivity. 
 Mean SD Min. Max. Possible range 
MBQS global score (n=214) .38 .36 -.58 .89 -1.00 – 1.00 
MBQS global score; 
mothers (n=206) 
.38 .36 -.58 .89 -1.00 – 1.00 
MBQS global score; 
fathers (n=8) 
.53 .35 -.25 .77 -1.00 – 1.00 
Note. MBQS = Maternal Behaviour Q-Sort (25-item). 
Table S4.2. Sample distribution of infant attachment classifications. 
 Attachment classification 
Classification type     
Two-way Secure (B) Insecure (A; C)   
 57.48% 42.52%   
Three-way Secure (B) Avoidant (A) Resistant (C)  
 59.35% 21.96% 18.69%  
Four-way Secure (B) Avoidant (A) Resistant (C) Disorganised (D) 






Table S4.3. Sample descriptives: stress variables.  
Exposure variable Mean (SD);  
Range 
Code Percentage Description 










Strain (just getting by; finding it quite difficult; or finding it very 
difficult) 
Missing 







Less than tertiary educated 
Missing 






No siblings to G3 infant  
One sibling to G3 infant 
Two or more siblings to G3 infant 






No conflict or rare conflict 
Some level of conflict (some of the time; most of the time; or always) 
Missing 






Engaged or married (engaged; married in either first or second/later 
marriage) 
Not married (never married; or separated) 
Missing 












































































































Note. n=214. DASS = Depression Anxiety and Stress Scales (Lovibond & Lovibond, 1995); cut-points retrieved from (Lovibond & Lovibond, 




Table S4.4. Initial item and factor loadings identified in exploratory factor analysis. 
 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
Subsequent 
factor title 





1 0.769* -0.106 -0.161 -0.131 0.008 
2 -0.024 0.680* 0.068 -0.014 -0.013 
3 0.084 0.097 0.448* -0.252* -0.061 
4 -0.052 0.012 0.598* -0.018 -0.259 
5 0.824* 0.036 0.071 0.008 0.025 
6 -0.002 -0.559* -0.337* 0.073 0.035 
7 0.048 0.487* -0.022 -0.044 0.267 
8 0.024 0.454 0.099 0.087 0.489* 
9 0.519* 0.169 0.037 0.060 -0.146 
10 0.485* -0.399* 0.028 0.358* 0.061 
11 -0.51* 0.200 0.000 -0.328* 0.226* 
12 0.759* -0.023 -0.168* 0.061 0.086 
13 0.271* 0.156 0.524* -0.241* -0.104 
14 0.001 0.075 0.018 -0.787* 0.259 
15 -0.021 0.051 0.451* 0.016 0.129 
16 0.043 -0.296* 0.795* -0.014 0.039 
17 -0.302* -0.217 -0.041 -0.138 0.477* 
18 0.102 0.155 -0.189 0.333* -0.043 
19 -0.064 0.626* 0.143 -0.173 0.082 
20 -0.437* 0.003 0.566* 0.038 0.112 
21 0.032 0.187 0.376* 0.021 -0.093 
22 -0.095 -0.018 0.572* 0.278* 0.192 
23 0.014 0.078 -0.175* 0.742* 0.009 
24 0.115 -0.359* 0.118 0.427* -0.093 
25 0.247* 0.018 -0.055 0.477* 0.023 




Table S4.5. Items removed from the original Mini-Maternal Behaviour Q-Sort during factor analysis.  
Item Stage of removal Reason for removal 
01 Provides B with little opportunity to contribute to the interaction - P 
does not follow B's lead/no turn taking  
-  -  
02 Closely monitors B’s activities and affect/mood state during visit  -  -  
03 Speaks to B directly and ensures B is attending – i.e. communicates 
with intent and scaffolds B to listen 
-  -  
04 Repeats words carefully and slowly to B to better inform, expand on 
B's words, or teach or label an activity or object  
-  -  
05 Content and pace of interactions are set by M rather than according to 
B’s responses, signals, moods or states  
CFA Significant MI 
06 Appears to tune out and not notice bids for attention: psychologically 
inaccessible  
EFA Cross-loading on 2 factors (>.30) 
07 Arranges her location so she can perceive B’s signals: physically 
accessible and able to see and hear B  
-  -  
08 Attends and responds to B’s distress and non-distress signals even 
when engaged in some other activity such as having a conversation with 
the visitor  
-  -  
09 Interactions with B characterized by active physical manipulation, 
interfering with or controlling B's movements 
-  -  
10 Non-synchronous interactions with B i.e. the timing of Ms behaviour 
(responses, initiatives) out of phase with B’s behaviour  
EFA Cross-loading on 3 factors (>.30) 
11 Interactions revolve around B’s tempo and current state and P can 
thus follow B's lead and interests 
EFA Cross-loading on 2 factors (>.30) 
12 During ongoing interactions, misses slow down or back off signals 
from B  
-  -  
13 Is animated (uses varied expression) and not apathetic or indifferent 
when interacting with B  
CFA Theoretical inconsistency affecting factor fit 
14 Realistic expectations regarding B’s self-control of affect - scaffolds, 
supports or gently re-directs B when needed  
-  -  




16 Points to and identifies things of interest to B - gives verbal prompts 
when new toys or stranger are introduced  
CFA Significant MI 
17 Able to accept B's autonomous behaviour and exploration even if it is 
not consistent with her wishes  
CFA Lowest factor loading (<.50) 
18 Scolds, reprimands, criticizes or is uncomplimentary to B -  -  
19 Aware of and responds to B’s positive and negative signals  -  -  
20 Builds on the focus of B’s attention  EFA Cross-loading on 2 factors (>.30) 
21 Notices when B smiles and vocalizes  CFA Theoretical inconsistency affecting factor fit 
22 Uses social, interactive games in interactions with B  CFA Lowest factor loading (<.40) 
23 Distressed by/intolerant of/overwhelmed by B’s demands  -  -  
24 Display of affect is not congruent with B’s display of affect (e.g. 
smiles when B is distressed) 
EFA Cross-loading on 2 factors (>.30) 
25 Actively opposes B's wishes or interferes with activity, including B's 
proximity seeking 
-  -  




Table S4.6. Comparison of factor structures identified in extant Maternal Behaviour Q-Sort literature. 
Study MBQS 
version 
Domain type Factors/domains Process 







- Behaviour profiles characteristic of groups of young 
and adult mothers derived through q-factor analysis 
Bailey et al. (2007) 
(a replication of 







- Q-factor analysis to identify profiles of interaction; q-
sorts were q-factor analyzed using principal 
components analysis with varimax rotation 




- Three domains resemble Ainsworth’s (1969) 
behaviour scales and assess constructs that fall within 
the broader construct of maternal sensitivity: 
Synchrony, Awareness, and Positive Communication 
- Teaching domain not theoretically related to 
attachment quality 
Morley et al. (2010); 
 
Pederson, 













Exploration and Learning  
Comfort with Contact  
Engagement 
- Experienced sorters divided 90 items into groups based 
on similarities in maternal interaction types 
- Brief conceptual description of each domain 
composed; each item re-examined to ensure accurate 
representation of unifying theme of each group 
- Final structure of 76 items, in 9 domains, with 4-12 








Response to positive signals  
Response to distress  
Positive affect sharing  
Hostility/rejection  
Sensitivity/responsiveness  
Teaching orientation  
Physical proximity  
- 7 theoretically derived domains of behaviour 
developed by MBQS authors 





- Factor structure of 90 items examined using 






































































0.18* -0.05 -0.08 0.17* 0.23*** 0.24*** 0.54*** 1.00   









0.20** -0.12 -0.06 0.17* 0.14* 0.21** 0.58*** 0.36*** 0.63*** 1.00 




Table S4.8. Bivariate associations between parental sensitivity mean scores and stress variables with 95% CI. 




rs=-0.12 rs=0.01 rs=-0.16* rs=-0.02 rs=-0.07 
Lower education level 
n=195 
r=-0.08 (-.16; .04) 
 
r=0.08 (-.10; .41) r=-0.05 (-.24; .12) r=-0.05 (-.32; .17) r=-0.10 (-.40; .07) 
Larger family size 
n=209 
rs=0.03 rs=0.04 rs=0.13* rs=-0.07 rs=-0.01 
Partner conflict 
n=203 
r=0.09 (-.03; .19) r=-0.09 (-.49; 
.11) 
r=0.08 (-.07; .33) r=0.03 (-.21; .33) r=0.09 (-.09; .46) 
Not married 
n=208 
r=-0.24*** (-.43; -.08) r=0.09 (-.12; .63) r=-0.17*** (-.60; -
.09) 
r=-0.18** (-.84; -.04) r=-0.10 (-.59; .11) 
Stressful life events 
n=209 
rs=0.02 rs=-0.04 rs=-0.09 rs=0.00 rs=0.03 
DASS depression 
n=209 
r=-0.03 (-.02; .02) r=-0.11 (-.08; 
.01) 
r=0.01 (-.03; .03) r=-0.06 (-.06; .03) r=-0.01 (-.05; .04) 
DASS anxiety  
n=209 
 r=0.09 (.00; .03) r=-0.08 (-.08; 
.02) 
r=0.01 (-.03; -.04) r=-0.04 (-.07; .04) r=0.10* (.00; .07) 
DASS stress 
n=209 
r=0.04 (-.00; .01)  r=-0.07 (-.03; 
.01) 
r=0.01 (-.01; .01) r=-0.05 (-.02; .01) r=0.04 (-.01; .02) 
EPDS depression 
n=209 
r=-0.09 (-.03; .01) r=-0.05 (-.05; 
.02) 
r=-0.09 (-.04; .01) r=-0.01 (-.04; .03) r=-0.06 (-.05; .02) 
Note. n range 195-209 based on complete case analyses. For all exposures, high=conferring stress. rs= Spearman’s rank-order correlation.  
r= Pearson’s product-moment correlation. p<.10*; p<.05**; p<.01***. Confidence intervals not calculated for Spearman’s rank-order 
correlations. DASS = Depression Anxiety and Stress Scales (Lovibond & Lovibond, 1995). EPDS = Edinburgh Postnatal Depression Scale (Cox 




Table S4.9. Multiple regression models predicting global parental sensitivity.  
 Unadjusted  Adjusted^ 
 b SE 
(b) 
95% CI   b SE 
(b) 
95% CI  
Financial strain 
     No strain (ref) 
         




.05 -.15; .06 -.07  -
.05 
.05 -.16; .06 -.07 
     Strain -
.11 
.07 -.24; .02 -.13  -
.11 
.07 -.24; .02 -.13 
Family size 
     No siblings 
(ref) 
         
     1 sibling -
.01 
.05 -.11; .09 -.02  -
.01 
.05 -.11; .09 -.01 













Anxiety .03 .01 .01; .05 .18**  .03 .01 .01; .05 .18** 
Infant sex      .00 .05 -.10; .08 -.01 
Parent sex      -
.14 
.12 -.36; .07 -.07 
Constant .43 .05 .34; .53   .58 .11 .36; .80  
Note. n=208 (complete case analysis). p<.05*; p<.01**; p<.001***.  




Table S4.10. Multiple regression models predicting Intrusion factor (mean scores). 
 Unadjusted  Adjusted^ 
 b SE (b) 95% CI   b SE (b) 95% CI  
Financial strain 
     No strain (ref) 
         

































     No siblings (ref) 
         
















































































































Note. n=208 (complete case analysis). p<.05*; p<.01**; p<.001***.  
Unadjusted R2 = 0.034 (ns), adjusted R2 = 0.037 (ns) (factor). 
Unadjusted R2 = 0.025 (ns), adjusted R2 = 0.029 (ns) (mean). 




Table S4.11. Multiple regression models predicting Attention factor (mean scores). 
 Unadjusted  Adjusted^ 
 b SE (b) 95% CI   b SE (b) 95% CI  
Financial strain 
     No strain (ref) 
         

































     No siblings (ref) 
         
















































































































Note. n=208 (complete case analysis). p<.05*; p<.01**; p<.001***; trending p=.05^^. 
Unadjusted R2 = 0.052 (ns), adjusted R2 = 0.055 (ns) (factor). 
Unadjusted R2 = 0.067**, adjusted R2 = 0.073* (mean). 




Table S4.12. Multiple regression models predicting Verbal Support factor (mean scores). 
 Unadjusted  Adjusted^ 
 b SE (b) 95% CI   b SE (b) 95% CI  
Financial strain 
     No strain (ref) 
         

































     No siblings (ref) 
         
















































































































Note. n=208 (complete case analysis). p<.05*; p<.01**; p<.001***. 
Unadjusted R2 = 0.040 (ns), adjusted R2 = 0.047 (ns) (factor). 
Unadjusted R2 = 0.040 (ns), adjusted R2 = 0.055 (ns) (mean). 




Table S4.13. Multiple regression models predicting Intolerance/criticism factor (mean scores). 
 Unadjusted  Adjusted^ 
 b SE (b) 95% CI   b SE (b) 95% CI  
Financial strain 
     No strain (ref) 
         

































     No siblings (ref) 
         
















































































































Note. n=208 (complete case analysis). p<.05*; p<.01**; p<.001*** ^^trending at p=.05. 
Unadjusted R2 = 0.053^^, adjusted R2 = 0.065** (factor). 
Unadjusted R2 = 0.034 (ns), adjusted R2 = 0.046 (ns) (mean). 




Table S4.14. Sample characteristics of ATP waves.  






 n=2443 n=628 n=170 
 % (95% CI) % (95% CI) % (95% CI) 
Generation 1    
Maternal education    
Less than high school 28 (26-29) 31 (28-35) 35 (28-42) 
Above high school 71 (70-7) 68 (64-72) 65 (57-72) 
Paternal education    
Less than high school 46 (44-48) 53 (49-57) 60 (52-67) 
Above high school 51 (49-53) 46 (42-50) 40 (33-48) 
Mother’s country of birth    
Australia 80 (78-81) 85 (82-22) 86 (80-90) 
United Kingdom 6 (5-7) 5 (4-7) 6 (4-11) 
Other 14 (13-16) 9 (7-12) 8 (4-13) 
Father’s country of birth    
Australia 72 (70-74) 77 (74-81) 78 (71-83) 
United Kingdom 7 (6-8) 8 (6-10) 11 (7-16) 
Other 19 (18-21) 15 (12-18) 12 (8-18) 





Effects of Distal and Proximal Contextual Stress on Parental Sensitivity to Infants: A 3-
Generation Prospective Study 
5.1 Chapter Overview 
The previous studies presented in Chapters Two and Four together provide (i) meta-
analytic and (ii) observational evidence that contextual stress experienced proximally to 
parenthood is associated with parental sensitivity to offspring. The indicators of contextual 
stress included in these first two studies align with a family stress model (FSM) approach to 
development (Conger & Donnellan, 2007). These studies transposed a FSM-informed 
framework into the caregiving-attachment sphere and provided new evidence to underscore 
the proximal relevance of this framework to caregiving system behaviour (Booth et al., 
2018). However, it remains unclear whether similar contextual stress exposures from the 
preconception years – that is, distal family stress experiences – are relevant to the capacity 
for next-generation parental sensitivity. The possible influence of preconception contextual 
stress in the family-of-origin on later parental sensitivity is a novel avenue of enquiry and 
may form an important part of this growing evidence base, given that much of the variance in 
caregiving sensitivity remains unexplained.  
Early FSM studies (Conger et al., 1992, 1993) considered adolescence a focal 
developmental period and found that stress experienced in the family ecology during this 
phase was detrimental to adolescent adjustment. While adolescence is theoretically regarded 
as an important preconception phase on the pathway to parenthood, it is unclear whether 
contextual stress exposure in the family-of-origin during adolescence might affect caregiving 
sensitivity in the next generation. The study presented in this chapter will again transpose a 
FSM-informed framework into the caregiving-attachment systems domain, extending upon 




possible preconception predictors of parental sensitivity to infants.  
The FSM framework and caregiving systems theory suitably converge in their mutual 
acknowledgement of adolescence as a sensitive developmental phase. As such, adolescence is 
the focal developmental period explored in this study. Adolescence is a key ‘preconception’ 
phase of maturation, characterised by rapid biological growth and shifting representations of 
self and other that can become implicated in caregiving behaviours and experiences (Allen & 
Land, 1999; Allen & Miga, 2010; Macdonald et al., 2018; Sawyer et al., 2012). There are 
theoretical reasons to suggest that stress experienced in the family ecology during this time 
might be relevant to the emerging capacity to care. Adequate emotional resources are 
essential for effective caregiving (Feeney & Collins, 2001), and stress exposure during 
adolescence might affect (either positively or negatively) the developing emotion regulatory 
capacities that are important for effective caregiving in the next generation.  
This chapter will first introduce the theoretical rationale for exploring associations 
between distal family stress and subsequent caregiving sensitivity. Drawing on life-course 
data gathered from the Australian Temperament Project (ATP), the study will then explore (i) 
associations between distal contextual stress exposures in the Generation 1 (G1) family 
during Generation 2 (G2) adolescence, and subsequent G2 parental sensitivity to the 
Generation 3 (G3) infant; (ii) the moderating role of traits that are theoretically relevant to the 
capacity to care in pathways from distal stress exposure to subsequent parental sensitivity; 
and (iii) whether the previously reported associations between proximal stress and parental 
sensitivity are moderated by distal stress exposure in the family-of-origin. Findings will then 
be discussed in light of methodological strengths and limitations. Finally, theoretical and 







5.2.1 Stress, emotion regulation and caregiving. 
The previous studies, presented in Chapters Two and Four, indicate that various 
stressors in the proximal parenting ecology are associated with caregiving sensitivity. A key 
aim of the current study is to understand whether the associations between proximal stress 
and sensitivity differ depending on whether the caregiver has a preconception history of 
family stress exposure. There are theoretical reasons to suggest that distal stress moderators 
might influence the strength of the associations between proximal stressors and sensitivity; 
however, these are not straight-forward. It is possible that proximal stress associations with 
caregiving will be attenuated for those with a preconception history of family stress. 
Preconception stress might equip individuals with skills needed to negotiate emotion 
regulation in a context of pressure. Alternatively, it is possible that proximal stress 
associations with caregiving will be heightened in individuals with a preconception history of 
family stress. Preconception stress experiences might stunt the developing emotion regulatory 
capacities that are implicated in subsequent caregiving such that the parent is less equipped to 
be sensitive to infant needs in a context of stress.   
Two bodies of evidence support a theoretical rationale for how distal stress in the 
family environment might influence subsequent parental sensitivity. The first is evidence that 
links stress exposure with emotion regulation. The second is evidence that links contextual 
stress exposure with family functioning and with parenting practices, which are 
conceptualised as distinct from caregiving behaviour.  
The preconception period of adolescence is thought to be a sensitive period for 
development of the internal working models that subsequently inform parental caregiving 
(Allen & Land, 1999; Solomon & George, 1996). An individual’s readiness to care in the 




whether they can effectively protect and attend to a child (Solomon & George, 1996; Zeanah, 
Benoit, Hirshberg, Barton, & Regan, 1994). Maturing in a stressful family environment 
during preconception might shape these representational models. Young people learn how to 
regulate emotion through socialization and observation in their own family context (Morris et 
al., 2007). If internal working models of caregiving develop under conditions of stress – for 
example, if the developing caregiver’s own parents are stressed – opportunities to practise 
being other-oriented might be reduced. In such environments, where the stress is likely to 
elicit a self-protective inward focus, it is plausible that less flexible strategies develop that 
inform the individual how to remain attuned to others’ needs. The developing caregiver’s 
emotion regulatory capacity might be impaired from prolonged stress exposure such that it 
becomes insufficient for adequate responsiveness to infant needs in the next generation. 
Alternatively, in the context of transient and well-managed stress, the developing caregiver 
might cultivate balanced and flexible strategies that will subsequently inform effective 
responsiveness to infant arousal (which can represent a source of stress).  
Sensitive caregiving depends on an effective balance in attention and investment 
between demands on the parent and protection of the child (Feeney & Woodhouse, 2016; 
Solomon & George, 1996). A goal central to sensitive caregiving is co-regulation of child 
emotions (Feeney & Woodhouse, 2016; Jahromi et al., 2004; Solomon & George, 1996) but a 
caregiver should theoretically be able to regulate their own emotion in order to effectively 
regulate the emotions of their infant (Allen & Miga, 2010; Feeney & Woodhouse, 2016). 
Emotion regulation can be thought of both as a biological (Del Giudice et al., 2011; Gonzalez 
et al., 2012) and a psychological substrate of parenting (Dix et al., 2004; Lomanowska et al., 
2017). Emotion regulation underscores deployment of attention, changes in cognitions, and 
modulation of responses (Gross, 1998) and in these ways is directly relevant to the capacities 




behavioural system is a key indicator of a person’s capacity to regulate emotion, as it 
functions to co-regulate dyadic emotion in times of stress (Cassidy, 1994).   
Emotion regulation processes represent a key theoretical link between stress exposure 
and subsequent caregiving behaviour (Vaillancourt et al., 2017). Given that the capacity for 
effective emotion regulation can be influenced by stress exposure across development (Del 
Giudice et al., 2011), it makes sense to explore whether various preconception stress 
experiences are related to the subsequent capacity for caregiving. For example, adverse early 
life experiences (childhood maltreatment and inconsistency of caregiving) are significantly 
associated with subsequent maternal insensitivity, putatively via hypothalamic-pituitary-
adrenal (HPA) function (a biological pathway) and executive function (a neuro-cognitive 
pathway) (Gonzalez et al., 2012). Executive function and HPA function are directly relevant 
to maternal sensitivity because the capacity to be sensitive to infant needs is partly informed 
by stress reactivity (HPA function) and also requires a high level of attention and cognitive 
flexibility (executive function) (Gonzalez et al., 2012). Similarly, childhood maltreatment has 
been found to predispose individuals to stress reactivity, which then becomes exacerbated by 
the stress of parenting and subsequently undermines maternal sensitivity to infants (Pereira et 
al., 2012). Evidence that maternal cortisol reactivity (a biological indicator of stress response 
functioning) is associated with maternal sensitivity to infants (Thompson & Trevathan, 2008) 
suggests that developmental exposures with the potential to shape stress responses will be 
relevant to next-generation caregiving sensitivity. 
Further research is needed to understand the relevance of stress exposure in the 
preconception period of adolescence on subsequent caregiving. Psychosocial stress in the 
family during childhood and adolescence has been linked to problems with emotion 
regulation in emerging adulthood, including both internalising and externalising symptoms 




detect whether psychosocial, contextual stress in the family ecology, as distinguished here 
from direct maltreatment, trauma or deprivation, represents risk to subsequent caregiving, 
and if so, for whom.   
Effects of psychosocial stress on parenting practices are extensively documented 
(Conger et al., 1992, 1993; Kwon & Wickrama, 2014; Lee et al., 2013; Newland et al., 2013; 
White et al., 2015). In contrast, less attention has been paid to the ecology of caregiving 
sensitivity. This distinction is important, given that parenting practices are understood within 
a social learning and behavioural modelling framework (Patock-Peckham et al., 2001; 
Simons, 1990), whereas caregiving sensitivity is a response to the evolutionary goal of 
protecting a child (Solomon & George, 1996) and indicates balance between self-regulation 
and regulatory support of a developing infant (Solomon & George, 1996).  
The effects of contextual stress can reverberate within the family system (Almeida et 
al., 1999; Morris et al., 2007), challenging the attentional and emotional resources that 
parents need to effectively interact with their offspring, and exposing offspring to possible 
conflict and emotional distress. Contextual stress has been conceptualised in a variety of 
ways. Stress exposures in the current study are those raised in previous chapters and align 
with common representations of the psychosocial stress ecology in developmental, family 
and parenting literature (Belsky, 1984; Belsky & Pluess, 2009; Conger & Donnellan, 2007; 
Jaffee et al., 2001). They include parental educational attainment; financial strain; single 
parent housing; stressful life events; inter-parental conflict; parental divorce; and, indicators 
of parental mental illness. These are conceptualised as separate constructs of stress with 
potentially discrete influences on later caregiving capacities but also inter-related and often 
co-existing (Burchinal, Vernon-Feagans, Cox, & Investigators, 2008; Conger et al., 2010; 
Felner et al., 1995; Mark Cummings, Keller, & Davies, 2005). In the current study, which 




theoretically relevant to a Generation 2 (G2) adolescent’s developing capacity to regulate 
emotion and to cultivate adaptive working models of self and other, as discussed below. 
Limited socioeconomic resources, financial strain and single parent housing are risk 
factors for optimal family functioning and subsequent child development (Brown & Moran, 
1997; Conger et al., 2010; Conger & Elder Jr, 1994; McLoyd, 1990; McLoyd, 1998; 
Newland et al., 2013). These factors can undermine the personal psychological resources of 
the parent (Belsky, 1984), increasing emotional distress and diverting attention to competing 
demands (Conger et al., 1992, 1993). Parental mental illness can then undermine the 
motivations that necessitate sensitive, child-oriented caregiving (Dix, 1991; Dix et al., 2004). 
Studies demonstrate adverse effects of parental mental illness during offspring adolescence 
on various indicators of positive adjustment in the adolescent (Conger et al., 1992, 1993; 
Tully, Iacono, & McGue, 2008). Stressful family life events, too, can create direct challenges 
for the adaptive capabilities of adolescents and have been associated with poor adolescent 
adjustment outcomes (Bouma, Ormel, Verhulst, & Oldehinkel, 2008; Fröjd et al., 2009; Ge, 
Conger, Lorenz, & Simons, 1994).  
A history of stress in socioeconomic and possibly related domains might contribute to 
the size of the effects between various proximal stress indicators and caregiving in light of 
social causative patterns that can span generations. For example, the association between G2 
financial strain and concurrent parental sensitivity (reported in the previous study; Chapter 
Four) might differ based on G1 SES or financial strain, such that intergenerational 
vulnerability associated with social causative mechanisms influences the strength of the 
relationship between G2 financial strain and caregiving sensitivity.  
G1 parental divorce and inter-parental conflict can directly contribute to stress and 
tension in the family system (Almeida et al., 1999; Richardson & McCabe, 2001) and might 




manage self- and other-orientation in close relationships. Divorce can signify a lack of 
parental availability (Lewis, Feiring, & Rosenthal, 2000) and might represent a model to 
offspring that close relationships cannot be counted on (Davies & Cummings, 1994; Lewis et 
al., 2000). Adolescents with divorced parents are more likely to be classified as insecure with 
regard to attachment (Lewis et al., 2000). Given the well documented relationship between 
insecure working models of attachment and low parental sensitivity (van IJzendoorn, 1995; 
Verhage et al., 2016), parental divorce represents an important psychosocial exposure in the 
developing caregiver’s life. Young adults with divorced parents have been found to have 
significantly lower life satisfaction and higher anxiety than their peers from intact families 
(Richardson & McCabe, 2001).  
Parental relationship conflict, too, is related to insecure parent-child attachment 
(Howes & Markman, 1989) and to adolescent maladjustment (Harold & Conger, 1997; 
Richardson & McCabe, 2001). Internalised observations of conflictual parental relationships 
can affect offspring emotional security, with implications for emotion-based interactions in 
future relationships (Davies & Cummings, 1994). Tension in the marital dyad has been 
specifically found to spill over into tension in parent-child and parent-adolescent dyads 
(Almeida et al., 1999), and meta-analytic evidence from both longitudinal and cross-sectional 
samples indicates that inter-parental conflict is associated with harsh parenting behaviour 
(Krishnakumar & Buehler, 2000). A history of stress in these domains might then contribute 
to the size of the effects between certain proximal stress indicators and caregiving. For 
example, the association between G2 marital status and parental sensitivity (reported in the 
preceding study; Chapter Four) might differ based on G1 parental divorce or inter-parental 
conflict during adolescence, such that the internal representations of secure partner 
relationships, which are developing during this time, influence the strength of the proximal 




Alternatively, psychosocial stress exposure might have constructive effects on the 
developing capacity to care. Experiencing a manageable level of stress in the family might be 
important for psychologically equipping individuals to manage subsequent pressure, by 
enhancing the complexity of internal working models that inform how care can be provided 
in a context of competing needs. For example, certain levels of conflict in parent-child 
interactions are thought to be beneficial for adjustment because they present an opportunity to 
practice negotiation and regulation of emotions (Laursen & Hafen, 2010; Nelson et al., 2014). 
If an adolescent matures in a family where stress is well managed, they might be better 
equipped to fine-tune emotion regulation tools for effectively balancing their own and others’ 
needs in a context of pressure (Allen & Miga, 2010).  
5.2.2 Adolescence: the focal preconception period. 
Various developmental periods are expected to make distinct contributions to the 
intergenerational transmission of parenting (Belsky, Jaffee, Sligo, Woodward, & Silva, 
2005). The importance of early pre-teen life experiences in pathways to parenting is already 
well understood (Belsky et al., 2005; Gonzalez et al., 2012; Zeanah & Zeanah, 1989), 
justifying a shift in focus to the adolescent years (Patton et al., 2018). One rationale for a 
focus on adolescence is the argument that early life experiences are not prescriptive, and that 
adult functioning is often influenced by more proximal life experiences (Lewis, 1998; Lewis 
et al., 2000). More developmentally-specific justifications for examining adolescence as a 
theoretically prognostic period in pathways to caregiving behaviour are described below.  
Adolescence is a sensitive phase of rapid biological, cognitive and socio-emotional 
maturation in preparation for parenthood (Patton et al., 2018; Sawyer et al., 2012). Emotional 
investment in interpersonal relationships increases (Herres, Ewing, & Kobak, 2016; 
Weinstein, Mermelstein, Hedeker, Hankin, & Flay, 2006), and representations of self and 




care (Allen & Land, 1999). As the structure and hierarchy of relationships changes, 
representational models of attachment and caregiving are consolidated (Allen & Land, 1999; 
Solomon & George, 1996) and might be vulnerable to experiences within an ecology of stress 
(Lewis et al., 2000). Parental sensitivity is theoretically an outcome of the emotion regulatory 
capacity shaped during this time (Allen & Miga, 2010). Young people learn how to regulate 
emotion through socialization and observation in their own family context (Morris et al., 
2007). This begins in early life, but adolescence is also a particularly profound stage: with 
increasing autonomy in relationships, adolescents learn to balance their own needs against the 
needs of another (Allen & Miga, 2010). If this happens in an environment of reverberating 
family stress, pressure might be placed on the adolescent’s fledgling capacity to self-regulate 
emotion (Morris et al., 2007). This could result in deficits to the capacity for later co-
regulation and connection with an infant (Macdonald et al., 2018). Alternatively, it is possible 
that the adolescent may gain productive experience with negotiating and regulating their 
emotions in a context of manageable pressure. 
5.2.3 Individual differences and the capacity to care. 
Effective emotion regulation can also stem from individual differences (Lannert et al., 
2013). Because dispositional characteristics can influence divergent stress responses (Leger 
et al., 2016), individual differences that index a capacity to self-regulate might also be 
relevant to caregiving. For example, trait neuroticism might interact with effects of 
preconception stress exposure on subsequent caregiving because it informs the degree to 
which stress is appraised (Bookwala & Schulz, 1998; Espejo et al., 2011). An aim of this 
study is to understand whether possible effects of family stress on later caregiving might exist 
for some, but not all, individuals. First, certain traits can index a capacity for self-regulation, 
which is directly important for effective caregiving and is also relevant to the appraisal of 




oriented, which qualifies a key motivational substrate of caregiving behaviour (Dix, 1991). 
Personality traits might represent inner resources that moderate any effects of preconception 
stress exposure on later caregiving. 
There is also evidence that different personality traits are specifically associated with 
caregiving representations and with exposure to environmental stress (Lannert et al., 2013). 
‘Balanced’ prenatal caregiving representations, assessed with the Working Model of the 
Child Interview (Zeanah et al., 1994) have been positively associated with openness, 
conscientiousness, agreeableness and extraversion, and negatively with neuroticism and 
prenatal exposure to intimate partner violence (IPV) (Lannert et al., 2013). ‘Disengaged’ 
representations were positively associated with IPV exposure and neuroticism, and negatively 
associated with openness and extraversion. ‘Distorted’ caregiving representations were 
positively associated with neuroticism and negatively associated with agreeableness, 
conscientiousness and extraversion. Further, certain traits were found to buffer the effects of 
IPV on caregiving representations while others (conscientiousness and openness) magnified 
them (Lannert et al., 2013). This study explored the influence of IPV as an environmental 
stress indicator during pregnancy and the year prior to pregnancy and during the first year of 
infancy (Lannert et al., 2013) but studies have not examined interactions of stress factors 
from earlier life with personality in the prediction of caregiving. 
The current study draws on the Big 5 model of personality (Costa & McCrae, 1992) 
as a framework for examining individual differences. The Big 5 are stable traits describing 
central variations in human personality (Costa & McCrae, 1992) and comprise openness, 
conscientiousness, extraversion, agreeableness and neuroticism. Individuals high on 
extraversion are good at seeking social support, a key stress buffer (Connor-Smith & 
Flachsbart, 2007), and display less negative affect in response to stress than introverted 




any ill effects of preconception stress exposure. Openness is characterised by flexibility, 
curiosity and creativity (McCrae & John, 1992). Individuals high on openness might be better 
equipped to derive meaning from stress, and more flexibly integrate experiences into adaptive 
internal working models of self and other. Conscientiousness involves self-regulation, 
organisation and persistence (McCrae & John, 1992) and can act as a protective factor against 
stress via effective coping strategies (Bartley & Roesch, 2011).  
Neuroticism, in contrast, involves a tendency towards anxiety and negative affect 
(McCrae & John, 1992) and is related to increased stress vulnerability and greater appraisal 
of stress (Espejo et al., 2011; Schneider, 2004). Caregivers of individuals with dementia who 
score highly on neuroticism experience higher perceived burden and health complaints than 
others (Markiewicz, Reis, & Gold, 1997; Reis, Gold, Andres, Markiewicz, & Gauthier, 
1994); as such, the neurotic trait might be especially relevant to the capacity to provide 
ongoing other-oriented support. Trait neuroticism is also directly related to spouse-
caregivers’ appraisal of stress in the caregiving environment (Bookwala & Schulz, 1998).  
A ‘general communal orientation toward others’ is a central motivation for effective 
caregiving (Feeney & Collins, 2001). The tendency towards self- versus other-orientation – 
an underlying motivation for caregiving behaviour – is likely to shift at times when emotion 
regulatory capacities are challenged (Dix, 1991). When mothers are depressed, they 
experience fewer child-oriented emotions and more self-oriented emotions (Dix et al., 2004). 
In an individual differences framework, trait extraversion and trait agreeableness indicate an 
overall proclivity for other-orientation. Individuals who are high on extraversion are positive, 
warm and social (McCrae & John, 1992), and tend to orient towards others for interaction. 
Agreeableness involves altruism, generosity and trust (McCrae & John, 1992), so individuals 
with high scores on this trait might have a more pronounced other-orientation overall 




Recent findings from a study drawing on ATP data (Chan et al., in preparation: 2018) 
examines family stress exposure during adolescence and subsequent positive development in 
emerging adulthood, and provides evidence that divergent associations between stress 
exposure and positive development are moderated by personality traits. In this study, high 
neuroticism predicted lower levels of positive development in young adults but only for those 
who had not been exposed to family stress in adolescence. Also, openness to experience 
predicted higher levels of positive development when participants had been exposed to 
transient family stress in adolescence (Chan et al., in preparation: 2018). These findings 
importantly suggest that (i) there are ongoing developmental effects in adulthood of exposure 
to family stress during adolescence and (ii) these effects differ depending on individual trait-
based differences. The current study will build upon these findings by exploring whether the 
developmental effects of exposure to family stress during adolescence extend to the capacity 
for parental sensitivity, a theoretical outcome of emotion regulation, in the next generation.  
5.2.4 Aims and scope of this study. 
The research to date investigating associations between contextual stress and parental 
sensitivity has predominantly been cross-sectional, or measurement of exposures has been 
restricted to the perinatal period (Booth et al., 2018). Earlier contextual life factors that might 
influence parental sensitivity are less understood, yet they may disrupt the development of 
capacities important for subsequent caregiving. This enquiry responds to two calls in the 
literature to further understand parental caregiving. The first notes the need to investigate the 
influence of factors not only from early life but also from later developmental periods 
(Belsky et al., 2005; Scaramella, Neppl, Ontai, & Conger, 2008). The second draws attention 
to the poorly understood role of ecological contributions to caregiving (Feeney & 
Woodhouse, 2016; Tarabulsy et al., 2005). In furthering investigations into ecological 




differences in the motivations and emotions that may produce divergent responses to 
environmental stress (Feeney & Collins, 2001, 2003; Leger et al., 2016). This study addresses 
a rare opportunity to examine the prospective longitudinal effects of distal family stress 
exposure during adolescence on observed parental sensitivity in adulthood.  
The current study asks (i) are there relationships between distal stress exposures in the 
family-of-origin during adolescence, and subsequent caregiving sensitivity to infants in the 
next generation?; (ii) do these relationships exist for everyone, or are they moderated by 
stable individual differences that are theoretically relevant to processes of emotion regulation 
and other-orientation?; and finally (iii), are prior associations found between proximal 
contextual stress and parental sensitivity moderated by distal contextual stress exposure in the 
family-of-origin?  
5.3 Method 
Note. This study draws on data from the Australian Temperament Project (ATP) and 
Australian Temperament Project Generation 3 (ATPG3) studies. A detailed methodological 
background relevant to this study can be found in Chapter Three of this thesis. At the time of 
writing, data collection for the nested study described here was ongoing, with a projected 
sample size of 250 parent-infant dyads. Parent-infant dyads contributing data to analyses 
reported here (n=167) represent 67% of the projected total sample for this arm of the study 
(see Section 3.2.2 of Chapter Three for further detail).  
5.3.1 Participants. 
Participants were a subsample of parent-infant dyads (n=167) from the Life@1 nested 
observational study described in Chapter Three. Parents contributing data to analyses 
reported here were original ATPG2 participants (159 mothers; 8 fathers) and offspring were 
their 12-18 month-old G3 infants (90 girls; 77 boys). All original ATPG2 participants with 




comprised the current sample (note that this excludes the partners of original ATPG2 
participants, as detailed in Section 3.2.2 of Chapter Three). All adult participants were the 
biological parent of the G3 infant, and all parent-infant dyads were living together full-time. 
Participants in the current sample were well educated; all had completed high school, and 
64.9% had completed a university degree. Recent estimates (Australian Bureau of Statistics, 
2017) indicate that 76% of 30-34-year-old Australians (the equivalent age bracket) have 
attained at least one non-school qualification. 
5.3.2 Procedures. 
Distal stress data. Distal contextual stress data pertaining to the G2 adolescent period 
were provided by both G1 parents and the G2 participants across six time points: Wave 9 (G2 
age 12-13 years; 1995); Wave 10 (G2 age 13-14 years; 1996); Wave 11 (G2 age 15-16 years; 
1998); Wave 12 (G2 age 17-18 years; 2000); Wave 13 (G2 age 19-20 years; 2002) and Wave 
14 (G2 age 23-24 years; 2006). Note that data reported by G2 participants at the Wave 14 
time-point were retrospective and pertained to experiences during adolescence. Refer to 
Figure 3.1 and Table 3.1 in Chapter Three for further detail on ATP longitudinal data 
collection points.  
Proximal stress data. Proximal contextual stress data were provided by ATPG2 
parents in the CATI/web-survey component of the ATPG3 Life@1 study detailed in Section 
3.2.2 of Chapter Three. The proximal stress variables analysed here were selected for 
inclusion based on their priori associations with parental sensitivity demonstrated in the 
previous study (detailed in Chapter Four of this thesis).  
Parent-infant interactions. Parental sensitivity data were assessed from videotaped 
observations of parent-infant interactions during the Strange Situation Procedure (SSP) 
(Ainsworth & Bell, 1970) as per the nested observational component of the ATPG3 Life@1 





Distal stress data. 
G1 maternal and paternal educational attainment. G1 respondents reported their 
highest levels of completed education at Wave 9 (G2 age 12-13 years; the beginning of the 
adolescent exposure period). Educational attainment was recorded as the highest completed 
level on an adapted 8-point scale (Brotherton, Kotler, & Hammond, 1979) on which 
1=postgraduate level and 8=primary (elementary) school. In this analysis, maternal and 
paternal education were coded as separate binary variables such that each indicated 0=high 
education/low risk (post secondary education; comprising trade apprenticeship, technical 
diploma, tertiary degree and postgraduate degree) or 1=low education/high risk (secondary 
education or less). Access to post-secondary education indicates social privilege (Anderson, 
1983) and is associated with better personal and economic outcomes (Christofides, Hoy, 
Milla, & Stengos, 2015).  
G1 financial strain. G1 respondents reported on their financial circumstances over the 
previous year at Wave 12 (G2 age 17-18 years) on a single item with response options no 
strain/a little strain/a lot of strain, and at Wave 13 (G2 age 19-20 years) on a single item with 
response options no (strain)/yes (strain). Responses were coded into a binary variable for 
each time point indicating either 0=no financial strain or 1=any level of financial strain. A 
final binary variable was created for analysis to indicate financial strain over the given time 
period whereby 0=financial strain at no time point and 1=financial strain at one or more 
time points. Both singular events and cumulative experiences of financial strain are 
associated with stress and ill-health (Skinner, Zautra, & Reich, 2004; Witherspoon, 2018).  
G1 single parent household. G1 respondents reported their family living 
circumstances at Waves 9, 10 and 11 (G2 ages 12-13; 13-14 and 15-16 years) to indicate 




biological mother and stepfather; biological father and stepmother; or, another arrangement. 
Responses were coded into a binary variable for each time point indicating 0=double parent 
household or 1=single parent household. For the purpose of analysis, a final binary variable 
was created to indicate living circumstances over the given time period whereby 0=single 
parent house at no time points and 1=single parent house at one or more time points.  
G1 parental mental illness/substance abuse. At Wave 14 (G2 age 23-24 years), G2 
young adults provided a single-item retrospective response to the following question: “Please 
circle the number or answer that best describes your experiences when you were growing up 
(before 18 years of age): Your mother or father had a mental illness or substance use 
problem” (1=Yes; 2=No). This binary variable was re-coded such that 0=absence of G1 
mental illness/substance use problem and 1=presence of G1 mental illness/substance use 
problem (pertaining to either one or both G1 parents). 
G1 parental divorce/separation. G1 respondents reported their marital/relationship 
status at Waves 9, 10, 11 and 12 (G2 ages 12-13; 13-14, 15-16 and 17-18 years). Responses 
were coded into a binary variable for each time point indicating 0=no separation/divorce 
event and 1=separation/divorce event. A final binary variable was created to indicate 0=no 
parental separation/divorce during G2 adolescence and 1=parental separation/divorce event 
during G2 adolescence.  
G1 inter-parental conflict. At Wave 12 (G2 age 17-18 years), G2 adolescents 
provided a retrospective report on G1 inter-parental conflict during the G2 adolescent period 
(spanning 12-13 to 17-18 years). Conflict in the G1 parental relationship (ranging from 
everyday disagreements to overt conflict) was indicated by a mean of seven items from the 
Overt Hostility Scale (Porter & O'Leary, 1980). Examples of items are “Do/did you show 
verbal hostility in front of the ATP child?” and “Do/did you have arguments in front of the 




5=always. High scores indicate high frequency of aggregate inter-parental conflict. The 
Cronbach’s alpha for this scale was 0.83, indicating good internal consistency.  
Stressful life events. G1 respondents reported life events (any changes, losses or 
problems for their family over the previous 12 months) at Waves 9, 10, 11, 12 and 13 (G2 
ages 12-13; 13-14; 15-16; 17-18 and 19-20 years) based on a scale adapted from Coddington 
(1972). At each time point, each reported event was appraised on a 4-point scale as having 
either 1=a good effect, 2=no effect, 3=a bad effect, or 4=a very bad effect for the family 
overall. A binary variable was created for each time point indicating either 0=reporting of 
only ‘good’ or ‘no effect’ (neutral) events and 1=reporting of one or more ‘bad’ or ‘very 
bad’ events (thus, a ‘stressful life event (SLE)’). For the purpose of analysis, a final three-
level variable was created to indicate persistence of bad or very bad events (SLEs) across the 
given time period whereby: 0=no SLE at any time point, 1=SLE at one time point (transient 
SLE), and 2=SLE at two or more time points (persistent SLE).  
G2 personality traits. At Wave 11 (15-16 years of age), G2 respondents answered the 
30-item Five Factor Personality Questionnaire (Lanthier, 1995) which assesses the Big-Five 
personality dimensions (i.e., openness, consciousness, extraversion, agreeableness and 
neuroticism) based on responses to each of six items per trait. G2 respondents rated the extent 
to which they agreed with each item using a 5-point Likert scale (whereby 1=hardly at all to 
5=extremely). Items on each of the five dimensions were averaged, yielding dimension 
composite scores. Higher scores indicate higher levels of each trait. Internal consistency for 
scales in this sample ranged as follows: =0.72 for openness; =0.72 for conscientiousness; 
=0.69 for extraversion; =0.66 for agreeableness and =0.75 for neuroticism.  
Proximal stress data.  
G2 financial strain. G2 respondents reported their financial circumstances on the 




difficult, or 4=finding it very difficult. Responses were coded into a binary variable to 
indicate 0=comfortable circumstances (no financial strain) and 1=anything less than 
comfortable circumstances (any level of financial strain; comprising responses 1-4). While 
the equivalent variable analysed in the previous study (reported in Chapter Four) categorised 
financial strain on a three-level variable such that 0=living comfortably, 1=doing alright and 
2=some level of financial strain (comprising responses 2-4), this study used a binary cut 
point because there was a lower frequency of individuals in the higher groups in this 
relatively smaller sample. 
G2 family size. G2 respondents reported the number of (i) older and (ii) younger 
siblings to the focal G3 infant. Each were added to indicate the total number of siblings to the 
focal G3 infant. Responses were coded into a binary variable indicating 0=no siblings (small 
family size) and 1=one or more siblings (larger family size). While the equivalent variable 
analysed in the previous study (reported in Chapter Four) categorised the number of siblings 
on a three-level variable such that 0=no siblings, 1=one sibling and 2=two or more siblings, 
this study used a binary cut point because there was a lower frequency of individuals in the 
higher groups in this relatively smaller sample.  
G2 marital status. Marital status was binary-coded as described in the study presented 
in Chapter Four, such that 0=engaged or married and 1=not married.  
G2 anxiety symptomatology. Anxiety symptoms were assessed using the short-form 
Depression, Anxiety and Stress Scales (DASS-21; Lovibond & Lovibond, 1995) as described 
in the study presented in Chapter Four.  
Outcome: parental sensitivity.  
Global parental sensitivity. Parental sensitivity behaviours were coded using the 
Mini-Maternal Behaviour Q-Sort-V Revised Mini-MBQS 25-Item for Video Coding (Moran, 




Sensitivity factors: Intrusion, Attention, Verbal Support and Intolerance/criticism. A 
detailed description of each of four parental sensitivity factors can be found in the data 
analytic strategy and measures outlined in the study presented in Chapter Four. As in the 
previous study, current analyses were conducted using both factor and mean scores for each 
of the four parental sensitivity subscales. Results from two versions of analyses (one using 
factors and one using mean subscales) are both presented here given that the factor structure 
identified in the previous study has not yet been validated in an independent sample. 
5.3.4 Data analytic strategy. 
 All analyses were conducted in Stata Version 13 (StataCorp., 2013). 
 Data cleaning and assumptions testing. For fitted models, residuals were examined 
for normality and heteroscedasticity in the raw dataset (as this is not possible after accounting 
for missing data using multiple imputation). Sample distributions were examined for 
univariate outliers, and a criterion of two standard deviations above the mean was followed to 
detect observations with the potential for outliers, which were further investigated to 
determine any influence on results.  
 Multiple imputation. Table 5.1 provides a summary of missing data. G1 paternal 
education data were missing for 30% of the sample; G1 divorce/separation data for 26%; G1 
maternal education data for 23%; G1 inter-parental conflict data for 23%, G1 stressful life 
event data for 19%, G1 single parent household data for 17%, and G1 mental illness data for 
17%. Data on G2 personality traits were missing for 21% of the sample. All participants had 
complete data on the focal outcome variable (parental sensitivity). Results of Little’s Missing 
Completely at Random (MCAR) test indicated that data were consistent with a missing 
completely at random pattern (2=1456.06, p=0.11). To account for missing data, the method 
of multiple imputation under a multivariate normal (MVN) model was used (Lee & Carlin, 




normality (Schafer, 1997). Specifically, twenty datasets were imputed with all variables used 
in analysis included in the imputation model and results are based on pooled estimates using 
Rubin’s rules (Rubin, 1996).  
 






G1 maternal education 39 128 
G1 paternal education 51 116 
G1 financial strain 0 167 
G1 stressful life events 32 135 
G1 inter-parental conflict 38 129 
G1 divorce/ separation 43 124 
G1 single parent household 29 138 
G1 mental illness 29 138 
G2 Openness 35 132 
G2 Conscientiousness 35 132 
G2 Extraversion 35 132 
G2 Agreeableness 35 132 
G2 Neuroticism 35 132 
G2 financial strain 3 164 
G2 marital status 3 164 
G2 anxiety 2 165 
G2 family size 0 167 
 
Bivariate tests: singular distal stress exposures predicting G2 parental sensitivity 
outcomes. First, a series of unadjusted regression analyses separately examined the effects of 
each of the eight distal stress exposures on subsequent global parental sensitivity, and on each 
of the four sensitivity subscales. Thus, eight bivariate permutations were conducted for each 
of the five parental sensitivity outcomes. For each of the four sensitivity sub-scales 
(Intrusion, Attention, Verbal Support and Intolerance/Criticism), analyses were conducted 
separately for (i) scaled mean and (ii) latent factor scores of each sub-scale. In comparison to 
proximal effects, distal effects are typically weaker and therefore, for all univariate analyses 




nominal alpha level was set to α=.10. Distal variables were included in subsequent 
multivariable analyses if there was some evidence (at p<.10) to suggest a bivariate 
relationship with a parental sensitivity outcome.  
Multiple regression models: combined distal stress exposures predicting G2 
parental sensitivity outcomes. Next, any of the distal stress exposures that were associated in 
unadjusted analyses with any of the sensitivity measures (i.e., global or subscale parental 
sensitivity outcome) were retained to be included in multiple regression analyses. One 
multiple regression of these stress indicators was conducted to predict global sensitivity and 
one multiple regression for each of the four subscales. Any models that explained a 
significant proportion of variance in the outcome at the nominal level (p<.10) were adjusted 
for G1 maternal and paternal age.  
Personality trait moderators of distal stress effects on G2 parental sensitivity 
outcomes. Next, a series of interaction tests examined whether any of the five G2 personality 
traits moderated associations between any of the eight distal stress exposures and each of the 
parental sensitivity outcomes. Thus, forty permutations were conducted for each of five 
sensitivity outcomes. Interaction terms were created for each possible permutation of (i) 
distal stress exposure and (ii) personality trait to test for the possibility of interaction effects 
between stress exposures and individual differences that may not arise in tests of direct 
effects. Any models that were significant at the nominal level (p<.10) were adjusted for G1 
maternal and paternal age.  
Distal stress moderators of proximal stress associations with G2 parental sensitivity 
outcomes. Next, a series of interaction tests examined whether any of the distal stress 
exposures that had univariate associations with global sensitivity or a sensitivity factor 
moderated the associations between proximal stress variables (that had a priori associations 




sensitivity outcomes. Any models that were significant at the nominal level (p<.10) were 
adjusted for G1 maternal and paternal age.  
Sensitivity analyses. Sensitivity analyses were conducted using global parental 
sensitivity data to explore whether univariate effects of the distal variables differed when 
using (i) robust variance estimation, to account for possible violations in model assumptions; 
(ii) complete case analysis, to examine whether the imputation process biased results; and 
(iii) the sample of mothers only, to explore whether effects were influenced by parent sex 
despite only a small number of fathers (n=8) in the sample. Under each condition, effects 
remained consistent in direction and magnitude. As such, results from standard models are 
presented for interpretation. When men (n=8) were dropped from the sample to test 
univariate associations in the group of mothers-only (n=159), the positive effect of G1 inter-
parental conflict on G2 global parental sensitivity was slightly larger than in the full sample 
(=.21).  
5.4 Results 
5.4.1 Descriptive statistics and assumptions testing. 
 A summary of missing data for all predictor variables can be found in Table 5.1. 
Descriptive statistics for all continuous variables are shown in Table 5.2 (means, standard 
deviations, ranges and possible ranges for each variable). As in the previous study reported in 
Chapter Four, the mean global parental sensitivity rating in this sample was 0.38 (SD = 0.35, 
range = -0.57 – 0.89). This is consistent with global sensitivity means reported in other non-
risk samples (Booth et al., 2018). The mean G1 inter-parental conflict rating was 2.22 (SD = 
0.57). Responses ranged from 1 (‘never’) to 4 (‘often’), with most participants in this sample 
endorsing exposure to conflict ‘rarely’ (2) or ‘sometimes’ (3). There were no scores at the 
extreme end of the scale (5 = ‘always’ experienced conflict). Table 5.3 shows the sample 




 There were two univariate outliers (>2 SDs from the mean) on G1 inter-parental 
conflict (of total n=129 for this variable). One participant endorsed a score that was 3.12 SDs 
above the mean (a score of 4, ‘often’ experienced conflict, on possible range 1 to 5) and one 
participant endorsed a score that was 2.37 SDs above the mean (a score of 3.57). Given this 
relatively small deviation from the nominal outlier threshold, these scores were retained for 
analyses.  
 
Table 5.2. Descriptive statistics for continuous variables (outcomes and predictors). 
 Mean SD Range Possible range 
G2 global parental sensitivity 
(n=167) 
.38 .35 -.57 – .89  -1 – 1  
G2 Intrusion 
(n=167) 
-.60 .89 -2 – 1.67 -2 – 2  
G2 Attention 
(n=167) 
.84 .67 -1.25 – 2 -2 – 2 
G2 Verbal support 
(n=167) 
.69 .77 -1.33 – 2 -2 – 2 
G2 Intolerance/criticism 
(n=167) 
-.83 .77 -2 – 1 -2 – 2 
G2 anxiety 
(n=165) 
.91 2.21 0 – 14  0 – 14  
G1 inter-parental conflict 
(n=129) 
2.22 .57 1 – 4  1 – 5 




Table 5.3. Sample distributions for categorical predictor variables. 
 Category Percentage of sample 
G2 Financial strain 
(n=164) 
No strain (living comfortably) 
Any amount of strain (doing alright; just 
getting by; or finding it quite/very difficult) 
31.93% 
68.04% 
G2 Marital status 
(n=164) 
Married or engaged 
Never married; separated 
87.67% 
12.33% 
G2 Family size 
(n=167) 
Small (no siblings of target infant) 
Large (1 or more siblings of target infant) 
47.90% 
52.10% 
G1 Maternal education 
(n=128) 
Higher (post Year 12) 
Lower (up to Year 12) 
41.46% 
58.54% 
G1 Paternal education 
(n=116) 
Higher (post Year 12) 
Lower (up to Year 12) 
45.43% 
54.57% 
G1 Financial strain 
(n=167) 
No strain (at any time points) 
Strain (at one or more time points) 
64.07% 
35.93% 
G1 Stressful life events (SLE) 
(n=135) 
No SLE (at any time points) 
Transient SLE (at 1 time point) 






No divorce/separation during G2 
adolescence 
Divorce/separation during G2 adolescence 
78.90% 
21.10% 
G1 Single parent household 
(n=138) 
Transient single parent house (at 0 or 1 time 
points) 





G1 Mental illness/ substance use 
(n=138) 
No mental illness/substance use 







Results of multicollinearity testing between distal exposures can be found in Table 5.4 
(pairwise correlations) and Table 5.5 (variance inflation factors). The largest correlation 
between distal stress predictors was no greater than r=.58 (p<.001) (maternal education with 
paternal education) and variance inflation factor values were within acceptable limits. Table 
5.4 also displays pairwise correlations between distal and proximal stress variables. G1 
financial strain (r=.22, p<.01) and G1 single parent household (r=.17, p<.05) were positively 
associated with G2 anxiety. No other distal and proximal associations reached the nominal 
alpha level (i.e., p<.10). Table 5.6 provides pairwise correlations between G2 personality 
traits and global parental sensitivity. There was no evidence to suggest the five personality 





Table 5.4. Pooled pairwise correlations (Pearson’s r) between proximal and distal stress variables and global sensitivity (N=167). 
















































1.00             
 Financia
l strain 
-.06 1.00            
Marital 
status 
-.16* -.03 1.00           
Family 
size 
.03 .07 -.17* 1.00          












-.11 .02 .05 .00 -.05 .58*** 1.00       
Financia
l strain 




.04 .17 .07 -.12 .07 -.23** -.19* .15 1.00     














-.06 .00 .12 -.10 .17* -.02 .10 .10 .04 -.02 .57*** 1.00  
Mental 
illness 
.01 .05 .08 -.03 .03 -.04 .01 .31*** .21* .10 .31*** .16 1.00 
Note. p<.05*; p<.01**; p<.001***  
 
Table 5.5. Variance Inflation Factors for distal variables.  
 VIF 1/VIF 
G1 low maternal education 1.99 0.50 
G1 low paternal education 1.93 0.52 
G1 divorce/ separation 1.62 0.62 
G1 single parent household 1.30 0.77 
G1 mental illness/ substance use 1.27 0.79 
G1 stressful life events 1.24 0.80 
G1 financial strain 1.20 0.83 
G1 inter-parental conflict 1.16 0.86 
Mean VIF 1.46  




Table 5.6. Pooled pairwise correlations (Pearson’s r) between G2 personality factors and G2 parental sensitivity (global; N=167). 
 Global parental 
sensitivity 
Openness Conscientiousness Extraversion Agreeableness Neuroticism 
Global parental 
sensitivity 
1.00      
Openness -.04 1.00     
Conscientiousness -.09 .10 1.00    
Extraversion .01 .24* .15 1.00   
Agreeableness -.06 .12 .42*** -.14 1.00  
Neuroticism .00 -.21* -.14 -.56*** -.10 1.00 




5.4.2 Bivariate tests: singular distal stress exposures predicting G2 parental 
sensitivity outcomes. 
Global parental sensitivity. Global parental sensitivity was regressed on to each of the 
distal stress exposures, in eight separate, unadjusted analyses. Table 5.4 presents the results 
of these analyses. At the a priori alpha level of p<.10, G1 inter-parental conflict was 
positively associated with subsequent G2 global sensitivity (=.19), whereby higher inter-
parental conflict was associated with higher global sensitivity. When tested in the sample of 
mothers only, the effect of G1 inter-parental conflict on G2 parental sensitivity remained and 
was marginally stronger (=.21). No other distal predictors were associated with global 
parental sensitivity.  
 Parental sensitivity subscales. Each of the four parental sensitivity subscales 
(Intrusion, Attention, Verbal Support and Intolerance/criticism) were then regressed 
unadjusted onto each of the eight distal stress exposures, in separate analyses. Tables 5.7 to 
5.10 present the results of these analyses. There was weak evidence to suggest G1 low 
paternal education was negatively associated with the G2 Attention latent factor scores (=-
.15). While the effect did not reach the nominal level of statistical significance for the mean 
scores, the direction and magnitude were consistent with the effect found using the factor 
score approach. G1 low paternal education was negatively associated with subsequent G2 
Verbal Support scores, using both factor (=-.21) and mean scores (=-.22). There was 
evidence that G1 low maternal education was negatively associated with subsequent G2 
Verbal Support scores using the factor scores (=-.15). While the effect did not reach the 
nominal level of statistical significance for the mean score, its direction and magnitude were 
consistent with the factor score approach. There was little evidence to support associations 





Table 5.7. Pooled bivariate regression output: distal exposures predicting Intrusion factor scores (N=167). 
 b SE (b) p 95% CI  






























Model 4: G1 stressful life events 





























































Note. Exposures indicate presence of stress e.g. low maternal education = stress;  





Table 5.8. Pooled bivariate regression output: distal exposures predicting Attention factor scores (N=167). 
 b SE (b) p 95% CI  






























Model 4: G1 stressful life events 






























































Note. Exposures indicate presence of stress e.g. low maternal education = stress;  





Table 5.9. Pooled bivariate regression output: distal exposures predicting Verbal Support factor scores (N=167). 
 b SE (b) p 95% CI  






























Model 4: G1 stressful life events 





























































Note. Exposures indicate presence of stress e.g. low maternal education = stress;  





Table 5.10. Pooled bivariate regression output: distal exposures predicting (low) Intolerance/criticism factor scores (N=167). 
 b SE (b) p 95% CI  






























Model 4: G1 stressful life events 





























































Note. Exposures indicate presence of stress e.g. low maternal education = stress;  







5.4.3 Multiple regression models: combined distal stress exposures predicting 
each G2 parental sensitivity outcome.  
Distal stress variables that had evidence for bivariate associations with any parental 
sensitivity outcome (i.e., inter-parental conflict, paternal education and maternal education) 
were each included in a series of multiple regression models testing their combined effects on 
G2 parental sensitivity outcomes. The models differed only in the outcome of interest, 
specifically a multiple regression model was conducted for each of the sensitivity outcomes 
(global sensitivity, and factor and mean scores for each of Attention, Intrusion, Verbal 
Support and Intolerance/criticism). This resulted in a total of nine multiple regression models.  
There was some weak evidence that the combined effect of inter-parental conflict, 
paternal education and maternal education explained a non-zero amount of variation in three 
of the nine models: the model predicting global sensitivity from inter-parental conflict, 
paternal education and maternal education (R2 = .05, p=.13), and the models predicting the 
Verbal Support factor (R2 = .05, p=.14) and mean (R2 = .06, p=.09) scores from inter-parental 
conflict, paternal education and maternal education. However, effect sizes were extremely 
small. Nevertheless, Table 5.11 provides the regression coefficients from each of these three 
models. At the p<.10 level of evidence, inter-parental conflict was positively related to global 
parental sensitivity (=.18, p=.08) but maternal and paternal education were not. Paternal 
education contributed significantly to the models predicting the Verbal Support factor (=-
.18, p=.09) and mean scores (=-.21, p=.06) but inter-parental conflict and maternal 
education did not. There was little evidence that the combined effect of inter-parental 
conflict, paternal education and maternal education explained any variation in: Attention 
factor (R2 = .05, p=.26) or mean scores (R2 = .03, p=.49), Intrusion factor (R2 = .03, p=.36) or 
mean scores (R2 = .03, p=.43) or Intolerance/criticism factor (R2 = .02, p=.51) or mean scores 




Table 5.11. Pooled multiple regression output from models predicting (i) global parental sensitivity, (ii) Verbal Support factor scores, and (iii) 
Verbal Support mean scores from inter-parental conflict, paternal education and maternal education (N=167). 
 Global parental sensitivity Verbal Support: mean Verbal Support: factor 




.10 (.05) -.01; .21 .18* .10 (.12) -.15; .35 .08 .04 (.09) -.14; .23 .05 
Maternal 
education 
.05 (.07) -.10; .20 .07 -.02 (.17) -.36; .33 -.01 -.04 (.12) -.28; .19 -.04 
Paternal 
education 
-.10 (.08) -.25; .06 -.14 -.32 (.17) -.65; .01 -.21* -.20 (.11) -.42; .03 -.18* 




5.4.4 Personality trait moderators of distal stress effects on G2 parental 
sensitivity outcomes. 
A series of interaction tests examined whether any of the five G2 personality traits 
moderated the associations between any of the distal stress exposures and each parental 
sensitivity outcome. Interaction equations were tested for every permutation of (i) each of 
eight distal stress exposures and (ii) each of the Big 5 traits (openness, conscientiousness, 
extraversion, agreeableness and neuroticism) in predicting each of five parental sensitivity 
outcomes. Thus, forty analyses were conducted for each sensitivity outcome (global parental 
sensitivity, Intrusion, Attention, Verbal Support and Intolerance/criticism). There was little 
evidence against to suggest that the combined effect of the predictors (including the 
interaction term) explained a non-zero amount of variation in the outcome for any of these 
models. As such, these results are not presented here in tables.  
5.4.5 Distal stress moderators of proximal stress associations with G2 parental 
sensitivity outcomes. 
A series of interaction tests examined whether any of the distal stress exposures that 
had univariate associations with any parental sensitivity outcome moderated the associations 
between the proximal stress variables and each of five parental sensitivity outcomes that were 
identified in the study presented in Chapter Four. Specifically, a separate regression was 
estimated for each permutation of the three distal stressors: (i) inter-parental conflict, (ii) 
maternal education and (iii) paternal education as moderators of the relationship between the 
four proximal stress variables (financial strain, family size, marital status and anxiety) and 
each sensitivity outcome (global sensitivity and factor and mean scores for each subscale). 
This resulted in a total of 108 regression models. To maintain consistency with previous 
analyses, an alpha level of α=.10 was used to identify the interactions that would be 




Of the 108 regressions, only two were found to have interaction terms with p<.10. 
Based on this level of evidence, the relationship between proximal family size and Intrusion 
was moderated by distal paternal education. This effect occurred for both the mean and factor 
variations of Intrusion. Figures 5.1 and 5.2 present the simple slopes analysis for each of the 
two outcomes (Intrusion mean and factor scores). Notably, the pattern of the interaction was 
consistent across these two models. Specifically, Figures 5.1 and 5.2 demonstrate that a 
history of low paternal education was more important in differentiating levels of Intrusion 
only when combined with larger family size in the proximal period. Put another way, those 
with the combination of both low paternal education (distal) and larger family size (proximal) 
had the highest levels of Intrusion. By contrast, even with larger family size in the proximal 
period, having a higher educated father was protective and associated with the lowest level of 
Intrusion. There were only small differences between those with and without low distal 
paternal education, in the absence of proximal stress due to larger family size. However, it is 
noted that the large overlapping confidence intervals indicate that these differences are not 
different based on the p<.05 level of evidence; as such, interpretation should be reserved for 






Figure 5.1. Graphical representation of the interaction between distal paternal education and 
proximal family size in predicting Intrusion mean scores.  
Note. The interaction effect had a p value less than .10 (b=.56, SE=.31, p=.07). Bars represent 






Figure 5.2. Graphical representation of the interaction between distal paternal education and 
proximal family size in predicting Intrusion factor scores.  
Note. The interaction effect had a p value less than .10 (b=.38, SE=.23, p=.09). Bars represent 
95% confidence intervals. 
 
5.5 Discussion 
The first aim of this study was to investigate associations between contextual stress 
exposure in the family-of-origin, during the focal preconception period of adolescence, and 
subsequent parental sensitivity to infants. Findings suggest overall resistance of caregiving 
sensitivity to distal stress in the family. Only one effect of distal stress emerged for global 
sensitivity, which was the positive association between G1 inter-parental conflict in 
adolescence and G2 global parental sensitivity to infants. Global sensitivity remained 
unaffected by all other distal exposures. G1 paternal and maternal education were positively 
associated with G2 Verbal Support, and G1 paternal education was positively associated with 
G2 Attention. In multivariable models predicting global parental sensitivity and Verbal 




paternal education), some weak evidence emerged for an overall effect, however, further 
exploration is warranted in a larger sample. Effect sizes were small (R2 = .05 for global 
sensitivity and Verbal Support factor scores; R2 = .06 for Verbal Support mean scores) but 
this is expected in intergenerational models and replication of findings may indicate that 
these variables play a part in the intergenerational pathway to parental sensitivity. The 
finding that the ‘negative’ caregiving domains, Intrusion and Intolerance/criticism, were 
unaffected by distal stress exposure is consistent with the proximal findings for these 
domains reported in the previous study (Chapter Four). Again, it might be that these domains 
are better explained by direct and indirect effects of experiences such as trauma or unresolved 
loss, with less variance attributable to psychosocial stress exposure in distal as well as 
proximal periods.  
A second aim was to assess whether there were trait-based individual differences in 
associations between family-of-origin stress exposure and later parental sensitivity, but no 
evidence emerged to support this in the current sample. A final aim was to assess whether the 
proximal stress associations with parental sensitivity reported in prior analyses were 
moderated by a history of stress exposure in the family-of-origin. There was weak evidence 
to suggest that the relationship between proximal family size and Intrusion was moderated by 
G1 paternal education, such that those with both lower G1 paternal education and a larger 
proximal family size had the highest levels of Intrusion. 
5.5.1 Distal stress exposure and subsequent parental sensitivity. 
Global parental sensitivity. G1 inter-parental conflict was positively associated with 
subsequent G2 parental sensitivity, whereby higher inter-parental conflict was associated 
with higher global sensitivity (=.19). Exposure to some stress in the form of inter-parental 
conflict might be important for psychologically equipping young people to manage 




manageable level of stress, they might then be better equipped to effectively balance their 
own and others’ needs in a context of pressure or competing demands, i.e., in the caregiving 
role (Allen & Miga, 2010). Alternatively, observing conflict in parental relationships might 
motivate young people to reduce conflict in later relationships themselves and to cultivate 
sensitive, other-oriented representations of relational roles. This might shape the strength of 
their developing motivations to protect and attend to an infant in the next generation. 
Findings from a previous ATP study (Tan et al., in preparation: 2018) attest to the 
potential protective benefits of exposure to normative inter-parental conflict when it is 
experienced alongside parental relationship quality. Tan’s study explored the combined 
influence of conflict and quality in G1 parents’ couple relationships during G2 childhood and 
adolescence on subsequent G2 romantic attachment status in young adulthood. G2 
participants who were exposed to high parental relationship quality and some inter-parental 
conflict were at the lowest risk of being in an avoidant romantic attachment relationship as an 
adult, while those who were exposed to high parental relationship quality and rare conflict 
were relatively more likely to be in an avoidant attachment relationship. These findings 
importantly indicate that preconception exposure to some level of inter-parental conflict – if 
managed in the context of a high-quality couple relationship – may be actively beneficial for 
young people while they are cultivating their own working models of relationships. Exploring 
the effects of inter-parental conflict combined with relationship quality was outside the scope 
of the current study as its rationale was restricted to indicators of contextual stress. 
Nevertheless, the findings above provide important context for the positive effect reported 
here of G1 inter-parental conflict on subsequent G2 parental sensitivity.  
There are limitations of the inter-parental conflict measure that warrant 
acknowledgement. The scale analysed here assessed different expressions of conflict 




types (i.e., overt conflict versus everyday disagreements) was obscured in the aggregate 
measure. Further, overall endorsements of inter-parental conflict in the current sample were 
low (likely normative). There were no endorsements of the highest response option (conflict 
‘always’), and only a single endorsement of the next highest response option (conflict 
‘often’). As such, in a sample with a greater proportion of participants at the higher extreme 
of conflict, a curvilinear relationship might exist such that moderate levels of conflict are 
related to higher levels of parental sensitivity but both lower and higher levels of conflict are 
related to lower levels of parental sensitivity. The low levels of inter-parental conflict in this 
sample possibly indicate conflict that was subsequently resolved.  
G2 global parental sensitivity remained unaffected by all other distal exposures. This 
suggests an overall resistance of sensitivity to the particular family-of-origin contextual stress 
variables examined here. Caregiving representations are thought to develop over time during 
distal phases of preconception (Solomon & George, 1996) before informing caregiving 
behaviours in the context of parenthood. Current findings suggest that the behavioural 
elements of caregiving that are critical for infant co-regulation remain mostly unaffected by 
the particular constellation of distal family stress variables examined here. Caregiving 
systems theory differentiates the representational from the behavioural level of caregiving: 
caregiving representations (internal working models) exist and develop across both 
preconception and parenthood periods, while caregiving behaviour can only happen in the 
context of parenthood to an attached infant (Solomon & George, 1996). Contextual stress 
exposure during preconception maturation – when caregiving exists only at the 
representational level – appears to be minimally relevant to later caregiving when quantified 
at the behavioural level of parental sensitivity. Exposure to relational stress in adolescence 
might be relatively more salient in shaping later caregiving behaviour via the developing 




relationships (that is, the projections that a parent imposes on their infant, often before they 
are born) (Zeanah et al., 1994). This aligns with extensively demonstrated associations 
between adult attachment representations and parental sensitivity (van IJzendoorn, 1995; 
Verhage et al., 2016) in the empirical literature, and with intergenerational evidence 
indicating that adolescent-parent bonding problems strongly predict women’s subsequent 
bonding problems with their infant offspring (Macdonald et al., 2018). 
Alternatively, it may be that only more pronounced or persistent stress in the family 
of origin (e.g., exposure to child maltreatment or poverty) affects the underlying emotion 
regulation capacities that become implicated in later caregiving behaviour. Indeed, there is 
evidence to substantiate the psychobiological transmission of severe stress exposure to 
subsequent parental sensitivity, such that child maltreatment is indirectly related to next-
generation maternal sensitivity via a pathway of HPA functioning (Gonzalez et al., 2012). It 
is possible that the constellation of exposure variables examined in current analyses might be 
more relevant to subsequent parenting styles or practices, which are distinguished from co-
regulation focused caregiving (i.e. parental sensitivity behaviours), and which might be more 
susceptible to observational and social learning about stress experiences in the family 
ecology during pre-conception maturation.  
Parental sensitivity subscales. G2 Attention, Intolerance/criticism and Intrusion were 
not predicted by any distal stress exposures. The findings reported in the previous study 
detailed in Chapter Four indicate that while the correlations between factor scores and global 
sensitivity scores were moderate to strong (r=-.70 for Intrusion; r=.61 for Attention, r=.43 for 
Verbal Support and r=.66 for Intolerance/criticism), they allow for enough unique variance 
for the subscales to be considered unique factors. Deficits in these domains might arise more 
prominently in contexts of higher contextual stress, such as in clinical or risk populations 




behaviours might be better explained by underlying dispositional characteristics or relational 
experiences, such as intergenerational trauma and unresolved loss (Schuengel et al., 1999) 
with less variance attributable to ecological contributions.  
G1 low paternal education was negatively associated with subsequent G2 Verbal 
Support, and weaker evidence for an effect of G1 low maternal education on G2 Verbal 
Support was also observed. Verbal Support indicates the caregiver’s quality of verbal 
communication with their infant and signifies an intent to scaffold infant listening and 
learning. An adolescent maturing in a highly-educated family might receive, or have 
previously received, greater quality in verbal communication and educational scaffolding 
from their parents than adolescents maturing in less educated families. From a social learning 
perspective, this could inform the developing caregiver’s repertoire for caregiving behaviour 
in the next generation via processes of modelling. Intergenerational evidence from an 
Austrian cohort indicates a strong influence of parental educational attainment in the family-
of-origin on educational opportunities in the offspring generation (Spielauer, 2004), directly 
explained by the choices that parents make for the type of schooling to be received by their 
offspring. In this study, parents’ education level was the key determinant of offspring school 
careers (Spielauer, 2004). Thus, higher G1 parental education might indirectly promote G2 
Verbal Support via optimal education opportunities received across the schooling years.  
In the previous study presented in Chapter Four, the association between Verbal 
Support and infant attachment security was much lower than that observed for the three 
remaining sensitivity factors (Intrusion, Attention and Intolerance/criticism). At 12- to 18-
months of age, verbally supportive behaviours are theoretically less relevant for infant 
attachment security than other domains of sensitivity behaviour (Bailey et al., 2009). That is, 
they are less relevant to infant co-regulation in attachment-charged moments. However, these 




theoretically support generalisation of attachment working models to other attachment 
relationships. Thus, educational attainment of parents in the family-of-origin does not appear 
to be directly relevant for promoting infant attachment communication (the primary goal of 
global parental sensitivity), but it might be important for infant co-regulation during 
exploration.  
Given a large evidence base attesting to the negative effects of parental mental illness 
and substance misuse on offspring adjustment, it was surprising that this distal exposure had 
no effect on G2 parental sensitivity. Offspring of mentally ill parents are at increased risk of 
psychopathology and various adjustment problems (Beardslee, Bemporad, Keller, & 
Klerman, 1984; Cummings & Davies, 1994; Lapalme, Hodgins, & LaRoche, 1997) as are 
children who grow up under the care of substance misusing parents (Grant et al., 2011; 
Osborne & Berger, 2009). Given the tendency for maladjustment to be transmitted across 
generations (Hammen, Brennan, & Le Brocque, 2011), a relationship between G1 mental 
illness and G2 parenting would be unsurprising. However, the current G2 sample were 
overall low in mental health concerns (as discussed in Chapter Four), and were relatively 
high SES (discussed in Chapter Three), which is both a cause and a consequence of mental 
health (Miech, Caspi, Moffitt, Wright, & Silva, 1999). Social causative frameworks would 
suggest that the attrition of mental health diversity and socioeconomic diversity in the current 
sample go hand-in-hand, and research consistently shows high SES to be a powerful buffer 
against intergenerational transfer of risk (Almeida, 2005; Serbin & Karp, 2003). It is also 
important to note, however, that G1 mental illness/substance misuse were indicated by a child 
retrospective report. G2 offspring might have been sheltered from these signs; or, offspring 
might have felt unwilling to disclose this sensitive information about their parents. 
5.5.2 The role of individual differences.  




which can index divergent responses to stress and differential proclivities for self- versus 
other- orientation – might moderate the effects of stress exposure in the family-of-origin on 
parental caregiving (Feeney & Collins, 2003; Lannert et al., 2013; Leger et al., 2016), there 
was no evidence to support this in the current study. Parental sensitivity behaviours were 
robust to all possible interactions of distal stress exposures and individual trait profiles.  
Previous findings from a study using ATP data suggested that positive development – 
a possible indicator of the ongoing effects of exposure to family stress during adolescence – 
differed depending on individual trait-based differences. This principle did not extend to 
findings in the current study, which posited that the developmental effects of family stress 
during adolescence might also extend to the capacity for parental sensitivity, a theoretical 
outcome of emotion regulation. While there is evidence that different personality traits are 
specifically associated with caregiving representations and with exposure to environmental 
stress (Lannert et al., 2013), it may be that personality traits as inner resources do not 
moderate the effects of contextual stress on caregiving at the behavioural level. This finding 
is reassuring where the effectiveness of support and intervention to promote parental 
sensitivity is concerned, as it suggests that caregiving at the behavioural level is robust to 
interacting contributions of contextual factors and personality factors, with the latter thought 
to be minimally malleable from an individual differences approach.  
5.5.3 Preconception moderators of proximal stress.  
There was weak evidence in support for only two of the 108 moderation tests 
examining preconception moderators of the associations between proximal stress and 
sensitivity behaviour. Specifically, the relationship between proximal family size and 
Intrusion was moderated by distal paternal education, such that those with both lower G1 
paternal education and a larger proximal family size had the highest levels of Intrusion. 




father was associated with the lowest level of Intrusion. Taking G1 paternal education as a 
proxy for family SES, this finding may suggest that those with a lower SES upbringing may 
carry vulnerabilities into the next generation such that when there are multiple children to 
attend to, resources become stretched and optimal caregiving is challenged. In the case of 
Intrusive behaviour, the caregiver struggles to follow their infant’s lead; tends to use physical 
manipulation in interactions; and, misses ‘slow down’ signals from their infant. Conversely, 
for those with the benefits of a higher SES upbringing, larger proximal family size did not 
appear to present the same vulnerability to caregiving. This finding aligns with a social 
causative framework such that, as SES disadvantage can span generations (Conger & 
Donnellan, 2007) it may undermine caregiving quality when proximal resources are also 
stretched. Nevertheless, given the huge number of analyses conducted, the risk for Type 1 
error is very high, thus this result must be interpreted with extreme caution. In addition, the 
alpha level was relaxed for consistency with other analyses in this study, and so interpretation 
should be reserved until future studies with larger and more diverse samples can be 
conducted to examine the robustness of this effect.  
Overall, there was minimal evidence in the current study to suggest that proximal 
stress associations with parental sensitivity are moderated by the particular constellation of 
distal family stress variables examined here. It may be that the effects of proximal contextual 
stress differ depending on vulnerability related to other, unmeasured, variables such as 
trauma, loss, and the representational substrates of caregiving. Further, it was beyond the 
current scope to investigate how distal experiences of stress were managed. This study 
explored the effects of distal stress exposures in isolation of other, likely relevant variables, 
such as coping strategies and social support. These are likely to illuminate the mechanisms 





5.5.4 Strengths and limitations. 
Life-course research predicting parenting behaviour from earlier life factors tends to 
rely on retrospective self-reports of earlier life experiences (Gonzalez et al., 2012; Pereira et 
al., 2012). In contrast, a methodological strength of the current study is the use of self-report 
prospective longitudinal data for the majority of distal exposure variables. However, not all 
data were available prospectively: the indicators of G1 mental illness and inter-parental 
conflict were reported retrospectively by G2 participants. Nevertheless, these variables were 
recorded within the G2 adolescent/young adult period, reflecting a high degree of recency in 
reporting on this information. Moreover, G2 report of parental mental illness and inter-
parental conflict might in fact be more telling than G1 report, given the possibility of social 
desirability bias in the disclosure of sensitive information. Survey respondents tend to 
underreport personal information that is perceived as socially undesirable (King & Bruner, 
2000; Krumpal, 2013).  
Given the attrition of socio-demographic diversity from the ATPG3 sample noted 
previously in Chapter Three, current findings must be interpreted with the caveat that this 
study has explored the effects of distal socio-ecological variables in a next-generation sample 
that has retained relatively few lower-SES families and relatively more high-SES families 
(refer to Table 3.1 for further detail). Thus, effects of contextual stress experienced in the 
family-of-origin may be relatively minimal in this next-generation sample, who have 
plausibly experienced the stress-buffering effects that tend to accompany higher 
socioeconomic status (Almeida, 2005), which, according to social causative frameworks, can 
be transmitted across generations (Conger & Donnellan, 2007). Educational attainment is a 
powerful buffer against the intergenerational transfer of parenting risk factors (Serbin & 




Given the large number of analyses comprising this series of investigations, there is 
very high possibility of Type 1 error (i.e., false positive effects). Findings should therefore be 
interpreted with caution. Nevertheless, the possibility of Type 1 error is balanced by an 
increased risk for Type 2 error given the small sample size and majority of null results (i.e., 
low power to detect true effects).  
In light of possible limitations associated with the use of the short version of the 
MBQS (Booth et al., 2018), findings should be interpreted with the caveat that they may 
represent conservative or qualitatively different estimates of caregiving behaviour from those 
potentially arising from the use of the long-form. Parents may also feel and behave in ways 
that are constrained by the Strange Situation Procedure itself. This, combined with the use of 
the short-form MBQS, may limit the full repertoire of caregiving responses that are available 
to the parent.  
A strength of this study was its use of two approaches (factor and mean scores) in 
exploring effects with parental sensitivity sub-domains. Consistency in findings across both 
factor and mean subscale analyses (i.e., consistency in magnitude and direction of effects) 
supports the utility of mean subscales in future studies, as discussed in the previous study 
presented in Chapter Four.  
Longitudinal data analysis is almost always fraught by the problem of missing data 
(Coertjens, Donche, De Maeyer, Vanthournout, & Van Petegem, 2017) and attrition in the 
ATP has occurred at a rate comparable to that seen in equivalent national and international 
cohort studies.   
Analyses in this study did not control for other variables, because this research was 
exploratory and many of the current predictors are those often treated as confounders in other 
studies. For example, this study elected not to control for G2 educational attainment, as it 




(Bernier et al., 2010; Bernier & Matte-Gagné, 2011; Bordeleau et al., 2012) and would not 
therefore satisfy the standard definition of confounding (MacKinnon & Luecken, 2008). 
Many variables typically controlled for in other studies would likely act as mediators of the 
associations examined here, and therefore represent explanatory mechanisms. Given that the 
aim was to explore the specific relevance of distal contextual stress variables to parental 
sensitivity, this study elected to restrict analyses to include only clear, theoretically-informed, 
direct effects.  
Further, this study did not examine non-linear relationships. If some level of stress is 
beneficial for the capacity to care, it is possible that there would be an inverted U-shaped 
relationship between stress and caregiving such that parental sensitivity increases with stress 
but only to a certain threshold, at which it would decrease. This study utilised mostly binary 
predictor variables, given response distributions with few endorsements at the upper ends of 
stress in this low-risk community sample. As binary variables mask extremities in stress, 
future studies should aim to explore effects in non-linear models drawing from diverse 
sample populations.  
5.5.5 Conclusions. 
In their early theory of caregiving, Solomon and George (1996) argued for researchers 
to appreciate the caregiver as a developing adult, with both past experiences and current 
cultural and family factors that inform the quality of parent-child relationships. Current 
findings indicate that certain family-of-origin stress exposures may be related to the next-
generation capacity to care. Exposure to low level inter-parental conflict in the family-of-
origin appears to have a constructive effect on subsequent global parental sensitivity to 
infants, and low parental educational attainment was associated with reduced Attention and 
Verbal Support capacities. The behavioural elements of caregiving that are critical for infant 




Given this, and in light of small effect sizes overall, it may be that only more pronounced or 
persistent preconception life stress disrupts the underlying emotion regulation capacities that 
underlie later caregiving behaviour. Alternatively, exposure to relational stress across pre-
conception might be relatively more salient than exposure to contextual stress in shaping later 
caregiving capacity. These exploratory findings warrant further research attention in larger 






6.1 Chapter Overview 
The purpose of this thesis was to explore the influence of contemporaneous 
and historical contextual stress on parental sensitivity to infants. This was examined 
within the theoretical frameworks of social causative/ecological systems and 
caregiving-attachment systems. This program of research responded to calls in the 
literature for further attention to be directed to environmental contributions to 
caregiving (Feeney & Woodhouse, 2016; Posada, 2013; Tarabulsy et al., 2005). The 
studies presented here appear to be among the first to systematically and expressly 
investigate relationships between contextual sources of stress and parental sensitivity.  
Few prior empirical studies that had included indicators of contextual stress 
alongside measures of parental sensitivity had specifically considered them as 
possible mechanisms underlying these associations. Many of the variables treated as 
exposure variables in the current thesis are predominantly included as controls in the 
broader literature. Nevertheless, effects found in the analyses in this thesis suggest 
that multiple and various indicators of contextual stress are associated with and might 
contribute to variation in important components of caregiving sensitivity. Further, 
prior empirical studies interested in the caregiving behavioural system had focused 
minimally on its pre-conception development, and had not explored contributions of 
family contextual stress during preconception to subsequent parental sensitivity in the 
next generation. The current program of research addressed a unique opportunity to 
answer research objectives within a prospective intergenerational study design with 
rich multi-wave data across adolescence to adulthood.  




contextual stress, at the low-risk community level, are associated with a caregiver’s 
ability to respond appropriately and effectively to their infant’s needs. Overall 
findings are in line with the theoretical proposition that parental caregiving is, partly, 
a product of its context; however, the caveat remains that study designs necessitate 
caution when drawing causal conclusions. This chapter will first summarise findings 
from the three studies and then consider points for research translation. Overall 
methodological strengths and limitations are discussed, and finally recommendations 
are made for future research directions.  
6.2 Summary of Findings 
While a growing body of literature had reported on associations between 
contextual stressors and caregiving sensitivity, effect sizes across studies were 
equivocal and often drawn from small samples. Without aggregated assessment of 
effects, the overall relevance of the social ecology to caregiving sensitivity had not 
been well understood. This observation provided the rationale for the meta-analytic 
review presented in Chapter Two (Booth et al., 2018). Findings from this study 
supported the proposition that in various contexts of proximal stress, maternal 
sensitivity to infant needs might be undermined. Identified stressors cohered around 
three spheres: sociodemography, parenting stress and mental health. Seven meta-
analyses (combined ns range 223-1239) of a subset of 30 effects from 20 articles, and 
a multi-level meta-analysis (N=1324) assessed aggregated correlations with 
sensitivity. All stress indicators were negatively associated with maternal sensitivity. 
Small effects were found for associations with parenting stress (r=-0.13) and mental 
health indicators (r=-0.12), and generally moderate effects were found for 
associations with socio-demographic indicators (range r=-0.12 to r=0.32). However, 




comparison to that examining effects of contextual stress on parenting practices. As 
such, this empirical investigation was at the nascent stage and further research 
attention is warranted.  
Having established the overall relevance of various types of contextual stress 
to parental sensitivity, the subsequent study presented in Chapter Four then sought to 
examine associations between disaggregated structures of sensitivity and various 
indicators of stress. This enquiry was based on the observation that parental 
sensitivity is a heterogeneous construct, with different domains having differential 
associations with infant attachment behaviours (Bailey et al., 2007; Bailey et al., 
1999; Bailey et al., 2017) and with socio-ecological factors (Rochette & Bernier, 
2014b). This study aimed to explore whether different dimensions of sensitivity were 
differentially vulnerable to stress within the caregiving-attachment environment. Four 
latent structures within the Mini-MBQS parental sensitivity construct emerged, and 
were labelled: 1) Intrusion; 2) Attention; 3) Verbal Support; and, 4) 
Intolerance/criticism. Of the four, the two negatively focused domains – Intrusion and 
Intolerance/criticism – most strongly detected risk of infant attachment insecurity. 
This suggests that damaging caregiving behaviours might be more influential in 
shaping differentiation in attachment strategies than positive ones, such that negative 
behaviours contribute to a dyadic imbalance with a disproportionate effect on the 
attachment system, compared to the ‘positive’ behaviours of Attention and Verbal 
Support. Importantly, these negative domains were also not negatively affected by 
any of the indicators of contextual stress.  
Overall findings of this study provide further support for a multidimensional 
approach to parental sensitivity (Bailey et al., 2017) and suggest that deconstructing 




infant attachment relationships but also for precision in distinguishing where 
vulnerabilities to caregiving arise from stressors in the caregiving-attachment 
environment. The negative association found between financial strain and Attention 
supports the logical proposition that financial strain may challenge parents’ capacity 
to remain focused on infant needs in a context of competing demands or depleted 
resources. The finding that being married or engaged was positively associated with 
global sensitivity, Attention and Verbal Support suggests that possibly heightened 
instrumental and emotional resources support the capacity for effective caregiving. 
Interestingly, anxiety symptomatology was positively associated with global 
sensitivity and with low Intolerance/criticism, suggesting that a certain level of 
vigilance – in this overall low risk sample – may be beneficial for attending to infant 
needs. If validated in an independent sample, the factor structure identified here is 
hoped to have utility for both research and clinical purposes. 
The study presented in Chapter Five then aimed to address a knowledge gap 
about the impact of distal stress exposure in the family-of-origin during the 
preconception period of adolescence on subsequent parental sensitivity to G3 infants. 
Findings indicated overall resistance of parental sensitivity to most stressors analysed 
here, and a small positive effect of inter-parental conflict during adolescence on 
subsequent global sensitivity. Further, G1 paternal and maternal education were 
positively associated with G2 Verbal Support, and G1 paternal education was 
positively associated with G2 Attentive behaviour. G1 education may be a proxy for 
the general SES climate of the family and might in this way have overall protective 
social causative benefits (Conger & Donnellan, 2007) that manifest in this case as 
more optimal caregiving behaviour in the next generation. A second aim of this study 




associations between family-of-origin stress exposures and later parental sensitivity, 
but there was no evidence in the current sample to support this. Despite theoretical 
and empirical reasons to expect that personality traits may represent inner resources 
that moderate any effects of preconception stress exposure on later caregiving, this 
was not found to be the case. While there is evidence to indicate that different 
personality traits are specifically associated with caregiving representations and with 
exposure to environmental stress (Lannert et al., 2013), it may be that personality 
traits do not moderate the effects of contextual stress on caregiving at the behavioural 
level. This is reassuring where the effectiveness of interventions to promote parental 
sensitivity are concerned, as it suggests that caregiving at the behavioural level is 
robust to interacting contributions of ecological factors and personality factors. 
A final aim was to assess whether the proximal stress associations with 
sensitivity reported in prior analyses were moderated by stress exposure in the family-
of-origin. There was weak evidence to suggest that the relationship between proximal 
family size and Intrusion was moderated by G1 paternal education, such that those 
with both lower G1 paternal education and a larger proximal family size had the 
highest levels of Intrusion. Those with a lower SES upbringing may carry 
vulnerabilities into the next generation such that when there are multiple children to 
attend to, emotional and/or financial resources become stretched so that optimal 
caregiving is challenged. The finding, while logical, has been interpreted with 
extreme caution in light of various methodological caveats as detailed in Chapter 
Five. Overall, there was minimal evidence to suggest that proximal stress associations 
with sensitivity were moderated by the particular constellation of distal family stress 
variables examined in this study. The effects of proximal stress on sensitivity may 




variables such as trauma, loss, and the representational substrates of caregiving. 
Importantly, it was beyond the current scope to investigate how distal stress was 
managed: other variables such as coping strategies and social support are likely to 
play mediating and/or moderating roles in preconception pathways to parental 
sensitivity. This warrants attention in future research.  
In both the proximal (Chapter Four) and distal (Chapter Five) investigations, it 
was the ‘positive’ factors, Attention and Verbal Support, that were affected by stress 
variables. While the ‘negative’ factors, Intrusion and Intolerance/criticism, were most 
influential for infant attachment security, they were not affected by stress in the 
caregiving environment. In Chapter Two, it was explained that caregiving behaviours 
are ‘other-oriented’ toward the attachment system of the infant. In secure dyads this 
other-orientation serves to motivate parental sensitivity to infant needs. It may be that 
Intrusive and Intolerant/critical behaviours can also be understood as other-oriented 
but in a negative rather than a positive way (intrusion toward the other, and criticism 
of the other). In this way, these domains are potently focused on the infant who 
accordingly corrects attachment goals to adapt to the environment. In contrast, 
Attention and Verbal Support involve a potentially shifting direction and valence of 
focus that appears to be relatively more influenced by pressures or competing 
demands, which will theoretically exhaust resources available for positive or perhaps 
any other-orientation. That the Intrusive and Intolerant/critical behaviours were not 
associated with environmental stress suggests they may be more influenced by 
underlying characteristics that are largely resistant to ecological contributions.  
Overall, findings of the studies presented in Chapters Two and Four highlight 
the importance of first understanding direct stress effects, with consideration given to 




designed. While effect sizes for the associations between stress indicators and 
sensitivity in these studies were modest, they ultimately suggest that contextual stress 
is an important component of variation in sensitivity. Findings of the study presented 
in Chapter Five invite continued attention to the complexities of preconception 
pathways to caregiving sensitivity. Effects of stress indicators on subsequent 
sensitivity in this study were either positive in direction or limited in interpretability, 
and it may be that only more pronounced or persistent preconception life stress 
disrupts the underlying emotion regulation capacities that underlie later caregiving 
behaviour. Alternatively, exposure to relational stress across pre-conception might be 
relatively more salient than exposure to contextual stress in shaping later caregiving. 
6.3 Research Translation 
The distinction between caregiving at the representational and behavioural 
levels has been an important theme in this thesis and is relevant to both research and 
intervention purposes. This distinction will be briefly reiterated for purposes of 
contextualising current findings in terms of translation. The representational 
substrates of caregiving, which are thought to develop across preconception 
maturation (George & Solomon, 2008), can be assessed during preconception and in 
the context of parenthood (George, Kaplan, & Main, 1996). In contrast, the 
behavioural indices of caregiving can only be assessed upon making the transition to 
parenthood as they necessarily require the presence of an attached infant in the dyadic 
system. Bowlby (1982) proposed that the internal working models that underlie 
caregiving strategies are based on real experiences, and they are updated in response 
to changes in relationships (i.e., the introduction of a new infant into the dyadic 
system) or behavioural and cognitive resources (which might be variously affected by 




the presence of an infant necessitates its goal-corrected, dyadic functioning (Solomon 
& George, 1996) and variation in the behavioural indicators of caregiving might be 
relatively more linked to proximal stress than to distal stress.  
Theoretically, these levels represent two separate ports of entry for prevention 
or modification of insecure caregiving-attachment relationships: that is, intervention 
at the behavioural level, or intervention at the representational level to then support 
subsequent behavioural changes. Preventive interventions aim to modify caregiving at 
the behavioural level (i.e., parental sensitivity) through support, feedback and 
modelling, while therapeutic interventions aim to modify caregiving from the 
representational level by encouraging caregivers to return to their own attachment 
experiences and anxieties (van IJzendoorn, 1995). The finding that multiple indicators 
of stress in the proximal parenting ecology (as per the studies detailed in Chapters 
Three and Four) were significantly and negatively related to parental sensitivity has 
appealing utility for research translation, as this converges with research indicating 
that intervention at the behavioural level of caregiving can be more effective than 
intervention at the representational level (van IJzendoorn et al., 1995). Interventions 
delivered within the context of parenthood to an attached infant may be the most 
effective means of supporting caregiving and thus healthy child development (van 
IJzendoorn et al., 1995).  
It is however argued that the ideal intervention outcome would involve a 
change in parental attachment representations alongside a change in parental 
sensitivity, with accompanying changes in infant attachment behaviour (van 
IJzendoorn et al., 1995). Teaching a parent to be sensitive, at the behavioural level, to 
infant attachment signals might be effective in the short term but it is plausible that 




IJzendoorn et al., 1995). Sensitivity is qualitatively different at different time points 
according to the developmental needs of the child (Wade et al., 2015) and does not 
always extend from one developmental time-point to another (Lohaus, Keller, Ball, 
Voelker, & Elben, 2004). If parents acquire effective behavioural strategies for 
steering attachment-based interactions without the accompanying representational 
changes, they might remain unable to flexibly respond to the changing needs of the 
child across subsequent developmental stages (van IJzendoorn et al., 1995). This 
would imply only a short-term gain from intervention at the behavioural level. 
Nevertheless, improvements in parental sensitivity and attachment security are not 
necessarily accompanied by changes in parental attachment representations (Juffer, 
Duyvesteyn, & Van IJzendoorn, 1994; van IJzendoorn et al., 1995), and meta-analytic 
evidence suggests that short-term intervention at the behavioural level might be the 
most effective means of enhancing attachment security (van IJzendoorn et al., 1995).  
If proximal stress can be reduced through environmentally focused support, 
attention to the caregiving system might be maximised such that accompanying 
representational changes can happen more readily. For example, learning how to 
enhance reflective functioning in the context of competing demands is likely to be 
difficult, when resources are already depleted. On the other hand, learning how to 
enhance reflective functioning in an environment of reduced stress, where emotional 
and temporal resources are greater, may produce gains that remain if and when 
contextual stress returns.  
From a prevention standpoint, effective caregiving should be supported at the 
earliest possible stage (e.g., during preconception). But prevention, in contrast to 
intervention, is not always feasible nor optimal. Not all impediments to the capacity 




caregiver whose various demands exceed their various resources will theoretically 
experience challenges to caregiving under pressure. As such, individuals who are 
parenting in a context of stress should be supported wherever possible to maximise 
their existing caregiving capabilities. This is not to say that preconception 
vulnerabilities such as maladaptive attachment experiences in the family-of-origin 
should be neglected when understanding how best to support caregivers facing current 
challenges. After all, caregiving systems theory regards the parent as a developing 
adult, with both past and present experiences that are relevant to their caregiving and 
their ability to cultivate a healthy developmental track for their child (Solomon & 
George, 1996). 
Findings reported across the current series of investigations provide important 
information about the contexts and characteristics of parents who might be most in 
need of support. For example, findings of the meta-analytic review suggest that young 
maternal age is potentially a potent risk factor for low sensitivity, consistent with the 
findings of various empirical studies (Bailey et al., 2007; Bailey et al., 1999; 
Tarabulsy et al., 2008). Based on aggregated effects (Booth et al., 2018), maternal age 
was associated with more than 10% of the variance in maternal sensitivity. Effects in 
young mothers might be related to associated SES demands (e.g., low education 
and/or income) or with emotional unpreparedness to parent and a lack of knowledge 
about child development (Barret & Robinson, 1981; Belsky, 1984; Biello et al., 2010; 
Elster et al., 1983; Neville & Parke, 1997). For young mothers, her own 
developmental goals may be more salient at the expense of infant orientation. Young 
mothers should therefore be supported to cultivate an optimal balance in attention to 




The meta-analytic finding that sociodemographic indicators had stronger 
effects on maternal sensitivity than mental health indicators provides important 
information on how best to deploy parenting support. While there were significant 
aggregated effects of internalising symptoms on maternal sensitivity (Booth et al., 
2018), effects were modest overall. A key finding within the broader systematic 
review was that maternal sensitivity might be vulnerable to lasting depression but 
robust to more transient symptoms. For example, Bailey, Redden, et al. (2016) report 
a relationship between maternal sensitivity and depressive symptoms at infant age ten 
months but not at infant age four months. In light of the tendency for internalising 
symptoms to persist over time (Flett et al., 1997), depressive symptoms reported at 
ten months were likely longer lasting than those reported at four months. Depressive 
symptoms might undermine parental sensitivity only in contexts of chronicity. 
Previous research from longitudinal case-control studies (Campbell et al., 1995; 
Dannemiller, 1999) provides consistent findings. Thus, in primary healthcare settings, 
mothers who report ongoing symptoms might be good candidates for support, while 
more short-lived symptoms are potentially less cause for concern.  
The finding that mild anxiety symptomatology was positively related to 
parental sensitivity, reported in the study presented in Chapter Four, could be useful 
in normalising these symptoms by reassuring parents that mild anxiety symptoms are 
not only normative but may support, rather than deplete, their emotional connection 
with the infant. Parents should be supported to understand that stress is a normative 
response to challenges and changes, and that even positive changes, such as having a 
baby, can be stressful. That anxiety had a positive effect on sensitivity in the ATP 
sample (Chapter Four) but a negative effect on sensitivity in the meta-analysis 




sensitivity in the meta-analytic study were aggregated along with broader 
internalising symptoms. While the effect remained unchanged in direction and 
magnitude when performing sensitivity analyses to test the effects of depressive 
symptoms separately, it is important to note that there was only one anxiety-specific 
association remaining, limiting overall confidence in this particular finding.  
The finding that exposure to low-level inter-parental conflict (Chapter Five) 
and endorsements of low-level anxiety (Chapter Four) were positively associated with 
parental sensitivity suggests that low levels of stress, in both distal and proximal 
periods, may be constructive for caregiving capacity. As previously discussed, it will 
be important for future studies to explore the possibility of non-linear effects in 
diverse sample populations. 
Both meta-analytic (as per Chapter Two) and observational (as per Chapter 
Four) findings implicate financial strain as a risk factor for sensitive caregiving. 
Caregivers who are experiencing financial strain may benefit from support around 
how to manage feelings of stress so as to remain sufficiently responsive to infant 
needs in spite of the pressure of competing demands or limited resources. These 
themes have emerged in previous research. For example, a population-based cross-
sectional study of 5949 parents of 2-17-year-old children from Denmark, Norway, 
Sweden and Finland examined the prevalence and circumstances of felt time pressure 
in everyday life (Gunnarsdottir, Petzold, & Povlsen, 2014) and found that parents 
experiencing financial stress were also more likely to experience time pressure. Time 
pressure might impede both emotional and temporal space available for effective 
caregiving. Nevertheless, there are various complexities associated with interpreting 
the effects of socioeconomic variables on caregiving. The study also found that 




pressure than those with lower educational attainment (Gunnarsdottir et al., 2014). 
Understandably, parents who worked longer hours per week (>40 hours) experienced 
significantly more time pressure than those who worked <37 hours per week. While 
higher education is typically associated with more optimal health outcomes, it is also 
related to higher feelings of time pressure in the parenting context (Gunnarsdottir et 
al., 2014). These findings serve as a reminder for researchers to appreciate SES as a 
multidimensional construct. For example, contributions of income, education and 
occupation represent different types of capital (Conger & Donnellan, 2007) that might 
have unique relationships with caregiving in light of distinctive mechanisms.  
Notwithstanding their methodological limitations already discussed in 
respective chapters, the findings that (i) absence of the infant’s father from the home 
(Chapter Two) and (ii) being unmarried (Chapter Four) were related to lower parental 
sensitivity behaviour suggest that parenting outside of the context of a relationship, 
which is likely to provide instrumental, financial and emotional support, might affect 
the capacity for sensitive attunement with the infant. Parenting programs for single 
mothers (Forgatch & DeGarmo, 1999) can be effective in supporting positive 
parenting and might also be useful for preserving caregiving sensitivity in contexts 
where emotional, financial or instrumental resources are challenged. 
Where intervention is concerned, the findings reported in Chapter Four 
represent unique potential to inform more precise and effective approaches for public 
health intervention. New insights into possible sources of risk, reported here, if 
replicated in other studies, could be integrated into primary healthcare interactions to 
identify caregivers in need of support. The finding that some but not all indicators of 
stress were related to certain sensitivity domains suggests a complex picture of 




with Attention difficulties suggests that ‘cognitive’ domains of sensitivity might be 
especially susceptible to reduced attention arising from stress and competing 
demands. Caregivers experiencing strain in this way should be encouraged to seek 
emotional and instrumental support, and be supported to maintain effective 
behavioural strategies in spite of competing needs. The finding that the ‘negative’ 
domains of sensitivity, Intrusion and Intolerance/criticism, were unrelated to stress 
variables suggests that caregivers scoring highly in these realms may have more 
deeply embedded dispositional deficits related to other-orientation and that these are 
not, at least in the current sample, compounded by the depleted attentional or 
emotional resources that might arise in a context of stress.  
Overall findings from the current series of investigations suggest that the 
balance between self- and infant-oriented needs can become increasingly precarious 
as ecological stress increases. A logical response is to support caregivers to 
effectively manage their own stress responses so as to maximise emotional and 
attentional resources available for attending to the child. As stated earlier, if proximal 
stress can be reduced, caregivers may then be better placed to receive support or 
intervention aimed towards changes at the representational level that might then 
promote a lasting and more robust capacity for parental sensitivity. Group-based 
parenting programs can be particularly useful for improving indicators of parental 
psychosocial health including depression, anxiety, stress, anger, guilt, confidence and 
satisfaction with the partner relationship (Barlow, Smailagic, Huband, Roloff, & 
Bennett, 2014), parental mental health and parenting skills (Furlong et al., 2013), and 
parental stress and depressive symptoms (Feinberg et al., 2014). Group-based 
programs may be helpful in normalizing stress experiences and offering feelings of 




6.4 Strengths, Limitations and Future Research Directions 
The scope of the research undertaken in this thesis was predominantly limited 
to an examination of contributions to parental sensitivity of clear, theoretically 
informed, contextual indicators of stress. Various other variables have potentially 
mediating and moderating influences but were not included in this series of models. 
For example, studies that report associations between family stress during 
adolescence and subsequent adjustment problems have generally found that effects 
are moderated by either biological factors, such as cortisol reactivity (Steeger et al., 
2017) or psychological factors, such as coping strategies (Wadsworth & Berger, 
2006). In both distal and proximal scenarios, coping in particular is likely to be 
especially relevant to the relationship between contextual stress and caregiving as it 
denotes successful adaptation to stress by way of management of emotions, 
behavioural regulation, and control of autonomic arousal (Compas et al., 2001). 
Nevertheless, it was beyond the current scope and purpose to test possible mediating 
and moderating variables such as these in pathways from stress to sensitivity. Sources 
of stress assessed here were conceptualised as separate constructs with potentially 
discrete influences on later caregiving capacities. But these are also inter-related and 
often co-existing (Burchinal et al., 2008; Conger et al., 2010; Felner et al., 1995; 
Mark Cummings et al., 2005). Further investigation is needed at the foundational 
level such that direct associations, along with sample characteristics and the timing of 
stress demands are better understood. Then, the mechanisms that underlie these 
associations should be further explored, as well as other possible moderators of stress 
factors.  
The maternal sensitivity construct grew out of observations focusing 




were invariably the primary caregivers to their infants. While meta-analytic evidence 
also demonstrates the specific importance of paternal sensitivity for father-infant 
attachment security (Lucassen et al., 2011), effect sizes remain weaker overall than 
those seen in mother-infant dyads. While the literature is evolving in accordance with 
shifting socio-cultural norms about gender roles in parenting, the data and the 
instruments reviewed and analysed here are a legacy of the gendered history of 
research in this field and remain biased toward mothers as primary caregivers. Change 
in this area is expected to be slow and incremental given the observation that even in 
recent years, in countries with reputations for boasting the highest global ratings of 
gender equality, mothers remain overwhelmingly nominated as the primary caregivers 
of their infants for research purposes (Gunnarsdottir et al., 2014).  
While there is evidence to suggest that the effects of stress on caregiving 
behaviour might differ according to parent gender, this program of research was 
limited by an insufficient sample size of fathers to adequately examine such 
differences. There is evidence that fathering is influenced more heavily than 
mothering by factors such as marital satisfaction and inter-parental relationship 
quality (Lucassen et al., 2011). Further, in one study women were found to be more 
competent than men when it comes to flexibly disambiguating self and other under 
conditions of stress, allowing accurate social responses, while men display increased 
self-orientation and less adaptive regulation (Tomova, von Dawans, Heinrichs, Silani, 
& Lamm, 2014). As such, the effects of the contextual stressors on sensitivity 
reported here might be amplified if examined in samples with greater proportions of 
male caregivers. In light of changing expectations about parenting and family 
structure, future research should aim to offer insights on developmental pathways and 





Restricting current attention to a singular operationalisation of caregiving 
behaviour was important for purposes of precision in detecting and building an 
evidence base around direct effects of contextual sources of stress. Parental sensitivity 
is a useful construct for research purposes given its established criterion validity with 
infant attachment (Pederson et al., 1990c) and with a host of other important 
developmental outcomes (Bernier et al., 2012; Niccols & Feldman, 2006; Wendland 
et al., 2014). The parental sensitivity construct is likely to overlap, to some degree, 
with other caregiving constructs such as emotional availability and parental bonding. 
Nevertheless, these may have different developmental paths and may be differentially 
resilient or vulnerable to sources of stress in the parenting ecology. As research in this 
area is consolidated, associations with other caregiving constructs should also be 
explored. Further, findings should be considered in the context of possible limitations 
of the use of the short version of the MBQS, as it is possible that data indicate 
conservative or qualitatively different estimates of caregiving behaviour than those 
potentially arising from broader indicators of caregiving. 
Findings must be considered with respect to how representative they are of the 
Australian cultural context and also more broadly in relation to other Western and 
non-Western cultural contexts. Australia has a culturally and linguistically diverse 
population, with many residents originating from overseas. While attrition in the ATP 
has occurred at a rate comparable to that seen in equivalent national and international 
cohort studies, it is important to note that the study has lost socio-cultural diversity 
over time. Findings should be interpreted with the caveat that higher proportions of 
the retained ATPG2 sample reported having either or both G1 parents born in 




a next-generation sample that has retained relatively few lower-SES families and 
relatively more high-SES families. Minority groups often experience clustered, 
intersectional stressors related to socio-economic capital that may present greater 
vulnerability to caregiving (Emmen et al., 2013; Conger & Donnellan, 2007), and the 
effects of socio-ecological characteristics on parental sensitivity reported here may 
not be representative of those arising in other minority populations in Australia. 
Nevertheless, all G2 participants were born in Australia, regardless of where their G1 
parents were born. 
Still further research is needed to examine where vulnerability to ecological 
stress emerges and at what point it impedes various caregivers’ abilities to remain 
competent in responding to infant needs. While research on contextual risk often 
focuses on severe sources of risk, such as poverty (Barker, 2013), current findings 
provide emerging evidence that contemporaneous contextual stress, even at the low-
risk community level, is associated with a caregiver’s ability to remain open to infant 
needs.  
6.5 Conclusions 
Findings reported across this program of research support theoretical 
arguments that suggest many of the contextual sources of stress that were already 
known to undermine parenting practices and family functioning are also relevant to 
caregiving system behaviour. Ongoing research in the attachment-caregiving sphere 
will benefit from a greater appreciation of socio-ecological variables alongside 
contributions from each of the representational, relational and biological domains. 
Findings reported here suggest that proximal support will be useful for enhancing 
parental sensitivity in contexts of stress, pressure or depleted psychological resources. 




socio-economic and mental health circumstances can rapidly change, and parental 
sensitivity is not always stable over time and developmental periods. Primary 
healthcare services and secondary support services should be supported to remain 
attuned to the changing needs of caregivers operating within changing environments.  
Nevertheless, despite the finding that certain socio-ecological factors were 
associated with variance in parental sensitivity, even parents facing particularly 
stressful or challenging circumstances may potentially be trained to enhance their 
sensitivity to child needs. Parents may be supported to read child cues correctly so as 
to respond effectively at times of need (Marvin, Cooper, Hoffman & Powell, 2002; 
Bakermans-Kranenburg, van Ijzendoorn & Juffer, 2003). Through support and 
intervention at the caregiving level, infants and young children will have a better 
chance of building secure attachment relationships with their caregivers, the legacy of 
which will promote a healthy developmental trajectory for transmission to the next 
generation.  
There is still much to learn about the complexities of interacting and 
intergenerational contributions to parental sensitivity. Current findings are hoped to 
instigate further enquiry aimed at supporting individuals with various developmental 
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Mini-Maternal Behaviour Q-Sort (Infant) Items 
 
1. Provides B with little opportunity to contribute to the interaction)  
M may initiate play or interactions, however, she does not follow B's lead, as a 
result there is little or no turn taking. M is directive without regard to B's intentions. 
Assign mid-range scores if little or no interaction. 
 
2  
2. Monitors B’s activities during visit 
Regardless of competing tasks, M keeps close tabs on B. Should B enter another 
room M is aware of B's activities, her behaviour suggests she knows what B is doing 
at all times. Include monitoring of the B’s state, mood, on-going activity, etc. Item 
can be scored even if B is not actively walking or crawling during the observation. 
   
8  
3. Speaks to B directly 
Item captures the quality of M’s communication with B. For example, M ensures 
that B is attending when she speaks to B. 
   
6  
4. Repeats words carefully and slowly to B as if teaching meaning or labeling an 
activity or object  
M’s use of opportunities to use language to inform and instruct B. For example, M 
imitates B’s vocalizations, uses simplified, modulated speech or mother-ease, and 
expands on B's vocalizations or activities with language in a teaching style. 
 
4  
5. Content and pace of interactions are set by M rather than according to B’s 
responses  
M’s behavior, (timing) in interaction does not to take into account the B’s actions, 
mood or state. For example, M ignores B's initiatives or signals to change pace or 
content of the interaction; or imposes her wishes. 
 
1  
6. Appears to tune out and not notice bids for attention 
Psychologically inaccessible to B, i.e., although physically present fails to 







7. Arranges her location so she can perceive B’s signals  
M is physically accessible in order to respond to B. For example, sits facing B or at 
an angle that allows her to see B’s facial expressions; if B moves M re-positions 
herself to enable her to hear or see B.   
 
7  
8. Responds to B’s distress and non-distress signals even when engaged in some 
other activity such as having a conversation with the visitor  
M not only attends to but also responds to B's cues while engaged in other tasks - of 
which a conversation with the V is only one example. 
 
9  
9. Interactions with B characterized by active physical manipulation  
Interactions are physical rather than verbal. M physically controls B's movements, 
position, and actions. For example, M takes B's hand in her own and moves it to an 
object; M vigorously moves B in order to relocate B for some purpose; M engages 




10. Non-synchronous interactions with B i.e. the timing of M’s behaviour out of 
phase with Bs behaviour  
Item assesses the timing of M’s interactions with B. For example, M interferes with 
activity B is enjoying; may not acknowledge B's communications to her; initiates 
interactions when B is attending to other activities; is active when B is quiet; quiet 




11. Interactions revolve around B’s tempo and current state  
Extent to which M is aware of B's current state and thus able to follow B's lead. For 
example, when B is tired, M does not push B to complete a task; M changes the 
direction of the interaction according to B's interest or level of frustration. 
 
9  
12. During ongoing interactions, misses slow down or back off signals from B.  
Extent to which M is aware of B's current state and thus able to follow B's lead. For 
example, when B is tired, M does not push B to complete a task; M changes the 






13. Is animated when interacting with B  
M uses varied expressions of affect. For example, enthusiastic during interactions 
with B. Assign a low score if M appears apathetic/ indifferent in interaction with B. 
 
6  
14. Realistic expectations regarding B’s self-control of affect  
M intervenes when B appears to have reached the limit to self soothe or otherwise 
regulate emotions. Note the timing of M’s interventions and the content in order to 
determine M's expectations of B’s self-control of affect. For example, M limits B's 
frustration with task by offering assistance; M monitors B’s activities such that 
when B falls M immediately responds to see if B needs comfort in managing hurt; M 
gently suggests alternative activity to contain B's over excitement. 
 
8  
15. Praises B  
M acknowledges and celebrates B's accomplishments and activities to B. For 
example, M expresses encouragement by saying “Good girl/boy!”, or “Yay!” or 
clapping and smiling at B.   
 
7  
16. Points to and identifies interesting things in B’s environment  
M points to and labels things in the B’s environment, of interest to B. Consider how 
M structures the environment for B by offering verbal prompts to transitions in 
activities, introduces visitors, labels toys and activities during play. 
 
6  
17. Able to accept B's behaviour even if it is not consistent with her wishes  
This item assesses whether M accepts B's desire to express autonomy, explore, and 
or experience his/her environment without restrictions even when these experiences 
may be contrary to M's expectations. This does not include experiences which may 
be dangerous or which the B may need M's interventions (e.g., bedtime). For 
example, M introduces new toy to B, B turns and crawls away. M may follow and 
attempt to integrate her wishes with B’s wishes but does not insist on B engaging 








18. Scolds or criticizes B  
Interactions are characterized by reprimands, scorn or hostile criticism. There is a 
punitive tone to the interactions. For example, when B does not cooperate with M’s 
wishes, or B is in distress. M may say uncomplimentary things to B, B falls down, M 




19. Responds to B’s signals  
Not only is M aware of B's signals to her, she also responds to these signals. M’s 
responses may or may not be appropriate. Consider all types of signals, positive and 
negative. Consider signals such as reaching for M, vocalizing to M, looking at M. 
Assign mid-range score if B does not signal. 
 
8  
20. Builds on the focus of B’s attention  
M is clearly aware of B's interest and attention and uses this information as a guide 
for her interactions. For example, during play, M attends to what B is interested in 
and uses B’s current interest to further their interactions rather than introducing a 
new activity.   
 
9  
21. Notices when B smiles and vocalizes  
M gives an observable sign that she is aware of B's positive signals, but may or may 




22. Plays social games with B  
M engages B with interactive games. For example, peek-a-boo, pat-a-cake, round 
and round the garden, and other age appropriate, animated play. M does not have 
to be successful in engaging B. What is assessed is whether M uses social games in 
her interactions with B. 
 
6  
23. Distressed by B’s demands  
M has a low tolerance for more insistent signals; she has difficulty accepting 
responsibility for B's care. For example, when B needs care, comfort, or when B 
seeks attention, M is annoyed, irritable, exasperated or resentful. Assign mid-range 






24. Display of affect does not match B’s display of affect (e.g. smiles when B is 
distressed)  
M’s affect is not congruent with B's emotional state, may indicate that M mislabels 
B's affect. For example, B frightened, M laughs and says B is shy; mismatch in affect 




25. Actively opposes B's wishes  
M does not acknowledge B's autonomy nor does she consider B’s mood. She does 
not accept that B has a will of his/ her own, she may actively interfere or redirect B 
from activity in progress. For example, B is playing with ball, M pulls ball out of B’s 
hand and gives B new toy. 
2  
 
 
 
 
